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(54) Electric vehicle seat stowing structure

(57) An electric vehicle seat stowing structure (20)
having a swing drive mechanism (35) for swinging a seat
cushion between a seating position and a stowing posi-
tion, the swing drive mechanism (35) provided on a floor
of a vehicle in the vicinity of a wheel house including a

group of reduction gears (66) disposed in a gear case
or in a bracket and an actuator (65) for driving the group
of reduction gears placed vertically on a side of the gear
case or the bracket and a striker (36) for locking the seat
cushion to the seating position.
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Description

[0001] The present invention claims foreign priority to
Japanese patent application no. 2003-188909, filed on
June 30, 2004, the contents of which is incorporated
herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0002] The present invention relates to an electric ve-
hicle seat stowing structure for electrically stowing and
restoring to a previous position a rearmost seat dis-
posed rearward of a front seat.

2. Description of the Related Art

[0003] Among vehicles, there are known vehicles of
a type in which a first rear seat and a second rear seat
are provided rearward of a front seat so as to secure a
riding capacity of 6 to 7 people, the second rear seat,
for example, being folded down to form a large space
within a passenger compartment thereof (refer to Japa-
nese Utility Model Unexamined Publication JP-UM-A-
5-40029 (pages 5 to 6, Fig. 3)).
[0004] Fig. 39 is a cross-sectional view which is
shown in Fig. 3 of Japanese Utility Model Patent Unex-
amined Publication JP-UM-A-5-40029. Note that differ-
ent reference numerals are imparted in Fig. 39.
[0005] A vehicle seat stowing structure 300 is con-
structed such that a second rear seat 301 disposed at
a rearmost portion of an vehicle is normally disposed at
a position indicated by solid lines so that an occupant
302 can be seated on it (hereinafter, referred to as a
"seating position"), and when large cargo needs to be
installed within a passenger compartment 303, for ex-
ample, the second rear seat 301 is stowed in a recessed
stowing portion formed in a floor at the rear of the vehi-
cle.
[0006] An example of stowing the vehicle seat stow-
ing structure 300 in the floor recessed stowing portion
304 will be described in detail in the following drawing.
[0007] Figs. 40A to 40C are drawings which explain
the function of the conventional vehicle seat stowing
structure.
[0008] In Fig. 40A, when the second rear seat 301 of
the vehicle seat stowing structure 300 is stowed in the
floor recessed stowing portion 304, first of all, a seat
back 306 is made to fall forward as indicated by an arrow
so as to be overlie a seat cushion 307.
[0009] In Fig. 40B, head restraints 308 are removed
from the seat back 306 which is made to so fall forward
to overlie the seat cushion 307 and are then stowed in
a head restraint stowing portion 309 (refer to Fig. 40B)
provided within the passenger compartment 303.
[0010] Next, the seat cushion 307 is swung to the rear
together with the seat back 306 about a support shaft

portion 310.
[0011] In Fig. 40C, the seat cushion 307 and the seat
back 306 (the second rear seat 301) are then stowed in
the floor recessed stowing portion 304.
[0012] Here, the second rear seat 301 itself is rela-
tively heavy, and therefore, a large operating force is re-
quired to swing the second rear seat 301 to the rear of
the vehicle body with the hands so as to stow it in the
floor recessed stowing portion 304.
[0013] In addition, in stowing the second rear seat 301
in the floor recessed stowing portion 304, the second
rear seat 301 needs to be swung with the hands while
the seat is unlocked by hand.
[0014] Due to this, relatively more labor is required to
stow the second rear seat 301 in the floor recessed
stowing portion 304, and in this respect, an improve-
ment has been demanded.
[0015] As a means for improving the inconvenient sit-
uation, it is considered, for example, to stow the second
rear seat 301 in the floor recessed stowing portion 304
in an electric fashion.
[0016] Incidentally, in order to swing the second rear
seat 301 to the rear around the support shaft portion 310
so as to electrically stow the seat in the floor recessed
stowing portion 304, a driving actuator for driving the
support shaft portion 310 needs to be mounted on the
vehicle body side.
[0017] Since the support shaft portion 310 is provided
in the vicinity of a rear end portion of the second rear
seat 301, it is considered that the driving actuator pro-
trudes from the rear end of the second rear seat 301 to
the rear of the vehicle body.
[0018] In the event that the driving actuator protrudes
to the rear of the vehicle body, the actuator and a garnish
which constitutes a partition for a cargo space behind
the second rear seat need to be moved to the rear.
[0019] Due to this, it is considered that the cargo
space behind the second rear seat 301 becomes more
limited.

SUMMARY OF THE INVENTION

[0020] Then, an object of the present invention is to
provide an electric vehicle seat stowing structure which
can secure a wide cargo space.
[0021] With a view to attaining the object, according
to a first aspect of the invention, there is provided an
electric vehicle seat stowing structure having a swing
drive mechanism for swinging a seat cushion between
a seating position and a stowing position, the swing
drive mechanism provided on a floor of a vehicle in the
vicinity of a wheel house including a group of reduction
gears disposed in a gear case or in a bracket and an
actuator for driving the group of reduction gears placed
vertically on a side of the gear case or the bracket and
a striker for locking the seat cushion to the seating po-
sition.
[0022] The group of reduction gears is disposed in the
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gear case or on the bracket and that the actuator is
placed vertically on the side of the gear case or the
bracket.
[0023] Consequently, the protrusion of the swing drive
mechanism into the cargo space provided behind the
seat cushion can be prevented.
[0024] By this construction, a large cargo space can
be secured so that the cargo space can be utilized ef-
fectively to satisfy various applications.
[0025] According to a second aspect of the invention
as set forth in the first aspect of the invention, there is
provided an electric vehicle seat stowing structure, fur-
ther having a rear member for reinforcing the floor,
wherein the swing drive mechanism and the striker are
mounted on the rear member.
[0026] Here, when swing back and force the seat
cushion by means of the swing drive mechanism, a rel-
atively large magnitude of force is applied to the swing
drive mechanism. Due to this, the swing drive mecha-
nism is preferably mounted on a relatively rigid location.
[0027] Then, according to the second aspect of the
invention, the swing drive mechanism is provided on the
rear member which reinforces the floor, whereby even
if the relatively large magnitude of force is applied to the
swing drive mechanism, the mounting accuracy of the
swing drive mechanism can preferably be maintained.
[0028] On the other hand, in order to lock the seat
cushion to the seating position, the seat cushion needs
to be locked to the striker when the seat cushion is re-
turned to the seating position. As this occurs, it is con-
sidered that a relatively large magnitude of force is ap-
plied to the striker.
[0029] Then, according to the second aspect of the
invention, the striker is mounted on the rear member
which reinforce the floor, whereby even if the relatively
large magnitude of force is applied to the striker, the
mounting accuracy of the striker can preferably be main-
tained.
[0030] According to a third and a fourth aspects of the
invention as set forth in the first and second aspects of
the present invention, there is provided the electric ve-
hicle seat stowing structure further having a reinforce-
ment cross member disposed on the floor in the vicinity
of the striker, wherein an end portion of the cross mem-
ber is connected to a gusset reinforcing the wheel house
additionally.
[0031] Consequently, since the rigidity of a portion in
the vicinity of the striker can be increased, even if a rel-
atively large magnitude of force is applied to the striker,
the mounting accuracy of the striker can be maintained
more preferably.
[0032] According to a fifth aspect of the present inven-
tion as set forth in the first aspect of the present inven-
tion, the electric vehicle seat stowing structure is adopt-
ed to a vehicle of which riding capacity ranges from 6 to
7 occupants.
[0033] According to a sixth aspect of the present in-
vention as set forth in the first aspect of the present in-

vention, the electric vehicle seat stowing structure is
adopted to a vehicle of which riding capacity ranges
from 4 to 5 occupants.
[0034] According to a seventh aspect of the present
invention, there is provided an assembling method of an
electric vehicle seat stowing structure, having steps of
mounting a cross member on a floor of a vehicle, mount-
ing a first support shaft on the floor, and disposing a first
mounting plate provided on the first support shaft so as
to be inclined at the predetermined angle, mounting a
second support shaft on the floor via a swing drive
mechanism, and disposing a second mounting plate
provided on the second support shaft so as to be in-
clined at the predetermined angle, mounting first and
second strikers, respectively, at positions being spaced
apart at the predetermined distance relative to the first
and second support shafts, inclining the seat cushion
according to an inclination angles of the respective first
and second mounting plates, engaging first and second
locking brackets of the seat cushion with the first and
second mounting plate, respectively, swinging the seat
cushion to a floor recessed stowing portion, and mount-
ing the left and right mounting plates on a bottom portion
of the seat cushion, wherein the swing drive mechanism
includes a group of reduction gears disposed in a gear
case or in a bracket and an actuator for driving the group
of reduction gears placed vertically on a side of the gear
case or the bracket.
[0035] According to an eighth aspect of the present
invention as set forth in the seventh aspect of the
present invention, the first support shaft and the first
mounting plate are a right support shaft and a right
mounting plate, respectively, and the second support
shaft and the second mounting plate are a left support
shaft and a left mounting plate, respectively.
[0036] According to a ninth aspect of the present in-
vention as set forth in the seventh aspect of the present
invention, the first support shaft and the first mounting
plate are a left support shaft and a left mounting plate,
respectively, and the second support shaft and the sec-
ond mounting plate are a right support shaft and a right
mounting plate, respectively.
[0037] According to a tenth aspect of the present in-
vention as set forth in the first aspect of the present in-
vention, further comprising a lock mechanism including
a base mounted on a cushion frame, a plate mounted
on the base via a rotational shaft portion, a first and sec-
ond gears provided at an upper end portion of the base,
a lower lever mounted on the plate via a pin so as to
freely swing thereon, a lock gear formed on the lower
lever, the lock gear meshing with the first and second
gears, a intermediate lever mounted on the plate via an
intermediate pin so as to freely swing thereon, the inter-
mediate lever pressing a distal end of the lower swing
lever, an upper lever mounted on the plate via an upper
pin so as to freely swing thereon, and an a tension spring
extended between the lower swing lever and the upper
swing lever.
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[0038] According to an eleventh aspect of the present
invention as set forth in the tenth aspect of the present
invention, further comprising an automatic lock release
mechanism including a mounting bracket mounted on
the cushion frame, a driving motor provided on the
mounting bracket, a fluctuating shaft protruded from the
driving motor, a magnet mounted on the fluctuating
shaft, and an upper and lower sensor mounted, respec-
tively, on locations which corresponds to upper and low-
er ends of the fluctuating shaft.
[0039] According to a twelfth aspect of the present in-
vention as set forth in the eleventh aspect of the present
invention, further comprising a manual lock release
mechanism including a lever of which an lower end is
mounted thereon via a pin in such a manner that the
lever freely swings on the pin, an arm provided in such
a manner as to extend to the lower end portion of the
manual lever, an inner cable of which a proximal end
portion is connected to the distal end portion of the arm,
and a coil spring mounted on the pin.
[0040] According to a thirteenth aspect of the present
invention as set forth in the twelfth aspect of the present
invention, the cable branches to a first and second cable
at a connecting portion, the first and second cable is
connected to the automatic lock release mechanism
and manual lock release mechanism, respectively.

BRIEF DESCRIPTION OF THE DRAWINGS

[0041]

Fig. 1 is a schematic view showing a vehicle provid-
ed with an electric vehicle seat stowing structure ac-
cording to the invention;
Fig. 2 is a perspective view showing the electric ve-
hicle seat stowing structure according to the inven-
tion;
Fig. 3 is a perspective view showing in detail the
electric vehicle seat stowing structure according to
the invention;
Fig. 4 is a perspective view showing a state where
a vehicle seat of the electric vehicle seat stowing
structure according to the invention is disassem-
bled from a vehicle body;
Fig. 5 is a perspective view showing a state where
a spring is mounted on a right support shaft of the
electric vehicle seat stowing structure according to
the invention;
Fig. 6 is a perspective view showing a swing drive
mechanism of the electric vehicle seat stowing
structure according to the invention;
Fig. 7 is a perspective view showing a state where
the swing drive mechanism of the electric vehicle
seat stowing structure according to the invention is
mounted on a floor;
Fig. 8 is a perspective view showing a state where
the swing drive mechanism of the electric vehicle
seat stowing structure according to the invention is

mounted on the floor;
Fig. 9A is an explanatory drawing of a comparison
example of the swing drive mechanism of the elec-
tric vehicle seat stowing structure according to the
invention;
Fig. 9B is an explanatory drawing of an embodiment
example of the swing drive mechanism of the elec-
tric vehicle seat stowing structure according to the
invention;
Fig. 10 is a cross-sectional view of the vehicle pro-
vided with the electric vehicle seat stowing structure
according to the invention;
Fig. 11 is a perspective view of a right seat cushion
push-up mechanism of the electric vehicle seat
stowing structure according to the invention;
Fig. 12 is an explanatory drawing of a cushion lock
mechanism and the seat cushion push-up mecha-
nism of the electric vehicle seat stowing structure
according to the invention;
Fig. 13 is an explanatory drawing of a lock mecha-
nism and a lock release mechanism of a reclining
adjuster of the electric vehicle seat stowing struc-
ture according to the invention;
Fig. 14 is a cross-sectional view showing a connect-
ing portion of the electric vehicle seat stowing struc-
ture according to the invention;
Fig. 15 is an explanatory drawing explaining an ex-
ample where the lock mechanism of the reclining
adjuster of the electric vehicle seat stowing struc-
ture according to the invention is released by a left
automatic lock release mechanism;
Fig. 16 is an explanatory drawing explaining an ex-
ample where the lock mechanism of the reclining
adjuster of the electric vehicle seat stowing struc-
ture according to the invention is released by a left
manual lock release mechanism;
Fig. 17 is a flowchart explaining an assembling pro-
cedure of the electric vehicle seat stowing structure
according to the invention;
Fig. 18A is a first assembling process drawing ex-
plaining ST01 of an assembling procedure of the
electric vehicle seat stowing structure according to
the invention;
Fig. 18B is a first assembling process drawing ex-
plaining ST02 of an assembling procedure of the
electric vehicle seat stowing structure according to
the invention;
Fig. 19A is a second assembling process drawing
explaining ST03 of the assembling procedure of the
electric vehicle seat stowing structure according to
the invention;
Fig. 19B is a second assembling process drawing
explaining ST04 of the assembling procedure of the
electric vehicle seat stowing structure according to
the invention;
Fig. 20A is a third assembling process drawing ex-
plaining left side of ST05 of the assembling proce-
dure of the electric vehicle seat stowing structure
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according to the invention;
Fig. 20B is a third assembling process drawing ex-
plaining right side of ST05 the assembling proce-
dure of the electric vehicle seat stowing structure
according to the invention;
Fig. 21A is a fourth assembling process drawing ex-
plaining left side of ST05 of the assembling proce-
dure of the electric vehicle seat stowing structure
according to the invention;
Fig. 21B is a fourth assembling process drawing ex-
plaining right side of ST05 of the assembling proce-
dure of the electric vehicle seat stowing structure
according to the invention;
Fig. 21C is a fourth assembling process drawing ex-
plaining last step of ST05 the assembling procedure
of the electric vehicle seat stowing structure accord-
ing to the invention;
Fig. 22A is a fifth assembling process drawing ex-
plaining ST06 of the assembling procedure of the
electric vehicle seat stowing structure according to
the invention;
Fig. 22B is a fifth assembling process drawing ex-
plaining ST07 of the assembling procedure of the
electric vehicle seat stowing structure according to
the invention;
Fig. 22C is a fifth assembling process drawing ex-
plaining additional ST07 of the assembling proce-
dure of the electric vehicle seat stowing structure
according to the invention;
Fig. 23 is a flowchart explaining a stowing operation
of the electric vehicle seat stowing structure accord-
ing to the invention;
Fig. 24A is a first operation explanatory drawing ex-
plaining ST10 of the stowing operation of the elec-
tric vehicle seat stowing structure according to the
invention;
Fig. 24B is a first operation explanatory drawing ex-
plaining former half part of ST11 of the stowing op-
eration of the electric vehicle seat stowing structure
according to the invention;
Fig. 25A is a second operation explanatory drawing
explaining intermediate part of ST11 of the stowing
operation of the electric vehicle seat stowing struc-
ture according to the invention;
Fig. 25B is a second operation explanatory drawing
explaining intermediate part of ST11 of the stowing
operation of the electric vehicle seat stowing struc-
ture according to the invention;
Fig. 26 is a third operation explanatory drawing ex-
plaining the stowing operation of the electric vehicle
seat stowing structure according to the invention;
Fig. 27A is a fourth operation explanatory drawing
explaining intermediate part of ST11 of the stowing
operation of the electric vehicle seat stowing struc-
ture according to the invention;
Fig. 27B is a fourth operation explanatory drawing
explaining intermediate part of ST11 of the stowing
operation of the electric vehicle seat stowing struc-

ture according to the invention;
Fig. 28A is a fifth operation explanatory drawing ex-
plaining last half part of ST11 of the stowing opera-
tion of the electric vehicle seat stowing structure ac-
cording to the invention;
Fig. 28B is a fifth operation explanatory drawing ex-
plaining last half part of ST11 of the stowing opera-
tion of the electric vehicle seat stowing structure ac-
cording to the invention;
Fig. 29A is a sixth operation explanatory drawing
explaining former half part of ST12 of the stowing
operation of the electric vehicle seat stowing struc-
ture according to the invention;
Fig. 29B is a sixth operation explanatory drawing
explaining former half part of ST12 of the stowing
operation of the electric vehicle seat stowing struc-
ture according to the invention;
Fig. 30A is a seventh operation explanatory drawing
explaining last half of ST12 of the stowing operation
of the electric vehicle seat stowing structure accord-
ing to the invention;
Fig. 30B is a seventh operation explanatory drawing
explaining last half of ST12 of the stowing operation
of the electric vehicle seat stowing structure accord-
ing to the invention;
Fig. 31A is an eighth operation explanatory drawing
explaining former half part of ST13 of the stowing
operation of the electric vehicle seat stowing struc-
ture according to the invention;
Fig. 31B is an eighth operation explanatory drawing
explaining former half part of ST13 of the stowing
operation of the electric vehicle seat stowing struc-
ture according to the invention;
Fig. 32A is a ninth operation of explanatory drawing
explaining first last half part of ST13 the stowing op-
eration of the electric vehicle seat stowing structure
according to the invention;
Fig. 32B is a ninth operation explanatory drawing
explaining second last half part of ST13 of the stow-
ing operation of the electric vehicle seat stowing
structure according to the invention;
Fig. 33 is a tenth operation explanatory drawing ex-
plaining ST14 of the stowing operation of the elec-
tric vehicle seat stowing structure according to the
invention;
Fig. 34 is a flowchart explaining a restoring opera-
tion of the electric vehicle seat stowing structure ac-
cording to the invention;
Fig. 35A is a first operation explanatory drawing ex-
plaining the restoring operation of the electric vehi-
cle seat stowing structure according to the inven-
tion;
Fig. 35B is a first operation explanatory drawing ex-
plaining the restoring operation of the electric vehi-
cle seat stowing structure according to the inven-
tion;
Fig. 36A is second operation explanatory drawing
explaining the restoring operation of the electric ve-
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hicle seat stowing structure according to the inven-
tion;
Fig. 36B is second operation explanatory drawing
explaining the restoring operation of the electric ve-
hicle seat stowing structure according to the inven-
tion;
Fig. 37A is a third operation explanatory drawing ex-
plaining the restoring operation of the electric vehi-
cle seat stowing structure according to the inven-
tion;
Fig. 37B is a third operation explanatory drawing ex-
plaining the restoring operation of the electric vehi-
cle seat stowing structure according to the inven-
tion;
Fig. 38A is a drawing explaining another assem-
bling example of the electric vehicle seat stowing
structure according to the invention;
Fig. 38B is a drawing explaining another assem-
bling example of the electric vehicle seat stowing
structure according to the invention;
Fig. 38C is a drawing explaining another assem-
bling example of the electric vehicle seat stowing
structure according to the invention;
Fig. 39 is a cross-sectional view shown as Fig. 3 in
a cited Japanese Utility Model Unexamined Publi-
cation JP-UM-5-40029 and
Fig. 40A is a drawing explaining the function of a
conventional vehicle seat stowing structure.
Fig. 40B is a drawing explaining the function of a
conventional vehicle seat stowing structure.
Fig. 40C is a drawing explaining the function of a
conventional vehicle seat stowing structure.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0042] An embodiment of the invention will be de-
scribed below based on the accompanying drawings.
Note that the drawings are to be viewed in a direction in
which reference numerals are viewed properly.
[0043] Fig. 1 is a schematic view showing a vehicle
provided with an electric vehicle seat stowing structure
according to the invention.
[0044] A vehicle 10 is provided on a floor 12 consti-
tuting a passenger compartment 11 thereof with a front
seat 13 including a driver seat and a passenger seat, a
first rear seat 14 disposed behind the front seat 13 and
an electric vehicle seat stowing structure 20 disposed
behind the first rear seat 14 for stowing a second rear
seat (a vehicle seat) 15 in a floor recessed stowing por-
tion 16 by changing the posture thereof.
[0045] The second rear seat 15 is such that a seat
back is constructed to be divided into two transversely
independent seat backs.
[0046] Hereinafter, the electric vehicle seat stowing
structure 20 will be described in detail.
[0047] Fig. 2 is a perspective view showing the elec-
tric vehicle seat stowing structure according to the in-

vention.
[0048] The electric vehicle seat stowing structure 20
is provided with the second rear seat 15. The second
rear seat 15 is such that a seat cushion 21 is provided
on the floor 12, left and right seat backs (seat backs) 22,
23 are provided at a rear portion of the seat cushion 21
in such a manner as to fall forward and rearward, a left
head restraint 24 is provided at a top portion of the left
seat back 22 in such a manner as to be tilted forward
and rearward, and a right head restraint 25 is provided
at a top portion of the right seat back 23 in such a manner
as to be tilted forward and rearward.
[0049] A seat operating button 26 is provided at a lo-
cation which is rearward of the second rear seat 15 and
which is spaced apart from a side of the rear seat 15
(also refer to Figs. 7, 8).
[0050] Fig. 3 is a perspective view showing in detail
the electric vehicle seat stowing structure according to
the invention.
[0051] The electric vehicle seat stowing structure 21
is such that left and right support shafts (support shafts)
31, 32 are mounted at left and right rear end portions of
a cushion frame 27 which constitutes the seat cushion
21 (refer to Fig. 2), respectively, the right support shaft
32 is rotationally mounted on the floor 12 via a mounting
member 33, the left support shaft 31 is mounted on a
swing drive mechanism 35, and the swing drive mech-
anism 35 is mounted on the floor 12.
[0052] In addition, the electric vehicle seat stowing
structure 20 is such that left and right cushion locking
mechanisms (cushion locking mechanisms) 36, 37 are
provided at left and right front end portions of the cush-
ion frame 27, respectively, and a control unit 42 is pro-
vided at a central location 41 (refer to Fig. 2) of the cush-
ion frame 27 which deviates both from left and right seat-
ing locations 38, 39 thereof.
[0053] To be specific, three leg portions 46 . . . are
caused to extend from the control unit 42, and the three
leg portions 46 . . . are then attached to a substantially
central portion of the cushion frame 27 with bolts 43 . . .
and nuts 45 . . . (. . . denote a plural number).
[0054] A dome-type frame 48 is provided above the
control unit 42 as a cover member, so that the control
unit 42 is covered with the dome-type frame 48, whereby
the control unit 42 is protected by the dome-type frame
48.
[0055] Note that the dome-type frame 48 is fastened
also with the bolts 43 . . . and the nuts 45 . . .
[0056] This control unit 42 is such as to be formed into,
as an example, a box-like body having a rectangular out-
er frame and to be, as shown in Fig. 2, installed in the
seat cushion 21 at the central location 41.
[0057] Note that while, in the embodiment, the exam-
ple where the control unit 42 is attached with the bolts
43 and the nuts 45 is explained, it is also possible to
attach the control unit 42 using other means.
[0058] In addition, while, in the embodiment, the outer
frame of the control unit 42 is described as a rectangular
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box-like body, the shape of the control unit 42 is not lim-
ited thereto, and it is also possible to adopt other
shapes.
[0059] Since the control unit 42 is installed in the seat
cushion 21 at the central location 31 (refer to Fig. 2)
which deviates from the seating locations 38, 39 thereof,
occupants can be seated on the locations (that is, the
seating locations 38, 39) which are spaced apart from
the control unit 42.
[0060] Consequently, when the occupants are seated
on the second rear seat 15, there is no risk that the seat-
ed comfort of the occupants is disturbed by the control
unit 42.
[0061] Furthermore, the electric vehicle seat stowing
structure 20 is such that a left back frame 51 of the
leftseatback22 (refer to Fig. 2) ismountedonaleft-hand
side of the rear end portion of the cushion frame 27 via
a left reclining adjuster 50 in such a manner as to swing
in longitudinal directions of the vehicle, and a right back
frame 54 of the right seat back 23 (refer to Fig. 2) is
mounted on a right-hand side of the rear end portion of
the cushion frame 27 via a right reclining adjuster 53 in
such a manner as to swing in the longitudinal directions
of the vehicle.
[0062] In addition, the electric vehicle seat stowing
structure 20 is such that a left lock releasing mechanism
57 for releasing a left lock mechanism (a lock mecha-
nism) 56 of the left reclining adjuster 50 is provided on
the left back frame 51 via a mounting bracket 58, a right
lock releasing mechanism 62 for releasing a right lock
mechanism (a lock mechanism) 61 of the right reclining
adjuster 53 is provided on the right back frame 54 via a
mounting bracket 63, and the seat operating button 26
is provided on a passenger compartment decorating
garnish 18 (refer to Figs. 7, 8) which is disposed rear-
ward of the left seat back 22 (refer to Fig. 2).
[0063] The swing drive mechanism 35 is designed to
rotate the left support shaft 31 forwards by transmitting
the rotation of a cushion driving motor (an actuator) 65
to the left support shaft 31 via a group of reduction gears
66 (refer to Fig. 6) to thereby allow the cushion driving
motor 65 to rotate, for example, backwards and to rotate
the left support shaft 31 backwards by allowing the cush-
ion driving motor 65 to rotate forwards.
[0064] The cushion driving motor 65 and the group of
reduction gears 66 are mounted on the floor 12 via a
bracket 123. The cushion driving motor 65 is connected
to the control unit 42 via a first wiring harness 68.
[0065] The left cushion lock mechanism 36 includes
a cushion lock actuator 70, a lock/release detection
switch 71 and a latch switch 72, which are shown in Fig.
12.
[0066] The cushion lock actuator 70, the lock/release
detection switch 71 and the latch switch 72 are connect-
ed to the control unit 42 via a second wiring harness 73.
[0067] Note that since the right cushion lock mecha-
nism 37 has the same construction as that of the left
cushion lock mechanism 36, like reference numerals to

those imparted to constituent members of the left cush-
ion lock mechanism 36 are imparted to constituent
members of the right cushion lock mechanism 37, and
the description of the constituent members of the right
cushion lock mechanism 37 will be omitted.
[0068] The left lock mechanism 56 of the left reclining
adjuster 50 includes a lock-on detection switch 75, a fall-
forward detection switch 76 and a lock-off detection
switch 77, which are shown in Fig. 13.
[0069] The lock-on detection switch 75, the fall-for-
ward detection switch 76 and the lock-off detection
switch 77 are connected to the control unit 42 via a third
wiring harness 78.
[0070] Note that since the right lock mechanism 61
has the same construction as that of the left lock mech-
anism 56, like reference numerals to those imparted to
constituent members of the left lock mechanism 56 are
imparted to constituent members of the right lock mech-
anism 61, and the description of the constituent mem-
bers of the right cushion lock mechanism 61 will be omit-
ted.
[0071] The left lock release mechanism 57 includes a
driving motor (an actuator) 80 and upper and lower Hall
sensors 81, 82, which are shown in Fig. 13.
[0072] Note that since the lock release mechanism 62
has the same construction as that of the left lock release
mechanism 57, like reference numerals to those impart-
ed to constituent members of the left lock release mech-
anism 57 are imparted to constituent members of the
right lock release mechanism 62, and the description of
the constituent members of the right lock release mech-
anism 62 will be omitted.
[0073] The driving motor 80 and the upper and lower
Hall sensors 81, 82 are connected to the control unit 42
via a fourth wiring harness 83.
[0074] A stowing switch 28 and a restoring switch 29
which are operated via the seat operating button 26 are
connected to the control unit 42 via a fifth wiring harness
85. The fifth wiring harness 85 is such as to extend to
the control unit 42 after being made as an integral part
of the first wiring harness 68 from and onward an inter-
mediate portion along the length thereof.
[0075] The seat operating button 26 includes a stow-
ing operation part 26a and a restoration operating part
26b. The stowing switch 28 can be switched on by de-
pressing the stowing operation part 26a, and the restor-
ing switch 29 can be switched on by depressing the res-
toration operating part 26b.
[0076] Fig. 4 is a perspective view showing a state in
which the vehicle seat of the electric vehicle seat stow-
ing structure is disassembled from the vehicle body.
[0077] Left and right rear members (a rear member)
91, 92 are disposed at a predetermined interval in a
transverse direction of the vehicle, the floor 12 is pro-
videdbetween the rear members 91, 92 so disposed, the
swing drive mechanism 35 is mounted at a location 93
on the floor 12 which is on the left rear member 91, the
left support shaft 31 is made to extend inwardly from the
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swing drive mechanism 35 towards the center of the ve-
hicle body, the mounting member 33 is mounted at a
location 94 on the floor 12 which is on the right rear
member 92, the right support shaft 32 is made to extend
inwardly from the mounting member 33 towards the
center of the vehicle body, and the left and right support
shafts 31, 32 are disposed on the same axis.
[0078] Left and right mounting plates 96, 97 are
mounted at end portions of the left and right support
shafts 31, 32, respectively, and the left and right plates
96, 97 are then mounted on bottom portions (bottom
portions) 98, 99 which are located on left- and right-hand
sides of the seat cushion, respectively, with mounting
bolts 101 . . .
[0079] By this construction, the seat cushion 21 can
be swung back and forth around the left and right sup-
port shafts 31, 32.
[0080] Since the seat cushion 21 is swung back and
forth around the left and right support shafts 31, 32, a
relatively large magnitude of force is applied to the left
and right support shafts 31, 32. Due to this, it is prefer-
able that the left and right support shafts 31, 32 or the
swing drive mechanism 35 and the mounting member
33 are mounted on locations which have high rigidity.
[0081] Then, a left reinforcement plate 104 is provided
on a left rear wheel house (a wheel house) 102 at a lo-
cation in the vicinity of the swing drive mechanism 35,
and a right reinforcement plate 105 is provided on a right
rear wheel house (a wheel house) at a location in the
vicinity of the mounting member 33, whereby the rigidity
of the rear wheel houses 102, 103 at the locations in the
vicinity of the left and right support shafts 31, 32 is in-
creased.
[0082] In addition, the left and right rear members 91,
92 are highly rigid members.
[0083] Thus, the mounting accuracy of the left and
right support shafts 31, 32 can preferably be maintained
by increasing the rigidity of the rear wheel houses 102,
103 at the locations in the vicinity of the swing drive
mechanism 35 and the mounting member 33 and
mounting the swing drive mechanism 35 and the mount-
ing member 33 on the left and right rear members which
are highly rigid.
[0084] By this construction, the seat cushion 21 can
be swung smoothly between a seating position P1 (a
position shown in Fig. 2) and a stowing position P2 (refer
to Fig. 33).
[0085] Incidentally, in order to lock the seat cushion
21 to the seating position P1 when the seat cushion 21
is restored to the seating position P1, latches 167, 167
(refer to Fig, 12 for one facing the viewer, and the other
disposed on the other side of the seat cushion is not
shown) are provided on the seat cushion 21, and left
and right strikers 107, 107 (refer to Figs. 10, 12 for a left
striker) are provided on the floor 12, whereby the latches
167, 167 need to be locked to the left and right strikers
107, 107, respectively, when the seat cushion 21 is re-
stored to the seating position P1.

[0086] However, it is considered that the latches 167,
167 are brought into abutment with the left and right
strikers 107, 107, respectively, with a relatively stronger
force when the seat cushion 21 is restored to the seating
position P1 electrically than when the seat cushion 21
is restored to the same position with the hands.
[0087] Then, the right striker 107 is mounted on the
floor 12 at a location 112 which is on the rear member
92 and is forward of the mounting member 33, and the
left striker 107 is mounted on the floor 12 at a location
111 which is on the left rear member 91 (refer to Figs.
10, 12) and is forward of the swing drive mechanism 35
(refer to Figs. 10, 12).
[0088] Furthermore, a cross member 115 is provided
in the vicinity of the left and right strikers 107, 107. This
cross member 115 is disposed on the floor 12 and is
connected at left and right end portions (an end portion)
115a, 115a (refer to Fig. 18 for a left end portion 115a)
thereof to left and right gussets (a gusset) 116, 116 (refer
to Fig. 18 for a left gusset 116) which additionally func-
tion to reinforce the left and right rear wheel houses 102,
103, respectively.
[0089] Forces applied to the left and right gussets 116,
116 are preferably dispersed by forming the left and right
gussets 116, 116 relatively larger. Furthermore, the left
and right rear wheels houses can be reinforced by at-
taching the relatively larger left and right gussets 116,
116 to the left and right rear wheel houses 102, 103.
[0090] Consequently, the rigidity of the left and right
rear wheel houses 102, 103 can be increased.
[0091] Since the left and right rear members 91, 92
are the highly rigid members and, furthermore, the cross
member 115 is provided in the vicinity of the left and right
strikers 107, 107 'as a reinforcement member, the rigid-
ity of the peripheries of the left and right strikers 107,
107 can be increased.
[0092] Furthermore, the rigidity of the left and right
rear wheel houses 102, 103 at the locations in the vicin-
ity of the left and right strikers 107, 107 can be increased
by the left and right gussets 116, 116 by allowing the left
and right ends 115a, 115a of the cross member 115 to
be connected, respectively to the left and right gussets
116, 116 which also function to reinforce the left and right
rear wheel houses 102, 103.
[0093] Consequently, even in the event that the latch-
es 167, 167 (refer to Fig. 12) are brought into abutment
with the left and right strikers 107, 107, respectively, with
the relatively stronger force, the left and right strikers
107, 107 can be retained at the predetermined preferred
positions.
[0094] An opening 115b is formed in the cross mem-
ber 115 at a center thereof, and an air duct 117 (indicat-
ed by imaginary lines) of a rear seat air conditioner (not
shown) is mounted in the opening 115b so formed.
[0095] Note that the air duct 117 will be described later
on.
[0096] Fig. 5 is a perspective view showing a state in
which a spring is mounted on the right support shaft of
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the electric vehicle seat stowing structure according to
the invention.
[0097] The mounting member 33 is mounted at the
location 94 of the floor 12 shown in Fig. 4 which is on
the right rear member 92 with mounting bolts 118, 118,
the right support shaft 32 is rotationally mounted on the
mounting member 33, the right mounting plate 97 is
fixed to a distal end portion of the right support shaft 32,
a coil-like spring 121 is mounted on the right support
shaft 32 which protrudes from the mounting member 33,
one end portion 121a of the spring 121 is inserted
through insertion holes 33a, 33a in the mounting mem-
ber 33, and the other end portion 121b of the spring 121
is inserted through an insertion hole 97a in the right
mounting plate 97.
[0098] Note that the right mounting plate 97 is mount-
ed on the right bottom portion 99 (also refer to Fig. 4) of
the seat cushion 21 with the mounting bolts 101 . . ., the
seat cushion 21 can be swung around the right support
shaft 32 between the seating position P1 (refer to Fig.
24A) where occupants can be seated and the stowing-
position P2 (refer to Fig. 33).
[0099] Thus, by attaching the spring 121 to the right
support shaft 32, a repulsive force of the spring 121 in-
creases gradually as the seat cushion 21 is moved from
the seating position P1 to the stowing position P2 as in-
dicated by an arrow Fo1.
[0100] Namely, the repulsive force of the spring 121
becomes minimum as indicated by the arrow Fo1 in a
state (a position shown in Fig. 5) where the seat cushion
121 is disposed at the seating position P1.
[0101] On the other hand, when the seat cushion 21
is swung to the rear stowing position P2, the repulsive
force of the spring 121 becomes maximum as indicated
by the arrow Fo1.
[0102] The reason why the spring 121 is attached to
the right support shaft 32 will be explained in detail by
reference to Figs. 31B to 32.
[0103] Note that the adjustment of the repulsive force
of the spring 121 is not limited to what has been de-
scribed above. For example, by providing a spring which
exerts a repulsive force in an opposite direction to the
direction of the repulsive force of the spring 121 in ad-
dition to the spring 121, the repulsive force may be ad-
justed such that the repulsive force becomes substan-
tially zero in a state where the seat cushion 21 is swung
backwards from the seating position P1 to an interme-
diate position and the repulsive force becomes maxi-
mum as indicated by the arrow Fo1 when the seat cush-
ion 21 is swung from the intermediate position to the
stowing position P2.
[0104] Fig. 6 is a perspective view showing the swing
drive mechanism of the electric vehicle seat stowing
structure according to the invention.
[0105] In the swing drive mechanism 35, the group of
reduction gears 66 is disposed on the bracket 123, and
the cushion driving motor 65 (the actuator) for driving
the group of reduction gears 66 is disposed vertically on

an outer side (a side) of the bracket 123 at a position
above the group of reduction gears 66.
[0106] This swing drive mechanism 35 is designed to
transmit the rotation of the cushion driving motor 65 to
the left support shaft 31 via the group of reduction gears
66.
[0107] In the group of reduction gears 66, a pinion
gear 127 is mounted on a drive shaft 126 of the cushion
driving motor 65, a first intermediate gear 128 is brought
into mesh engagement with the pinion gear 127, a sec-
ond intermediate gear 129 is provided coaxially with the
first intermediate gear 128, a third intermediate gear 131
is brought into mesh engagement with the second inter-
mediate gear 129, a fourth intermediate gear 132 is
brought into mesh engagement with the third intermedi-
ate gear 131, and the fourth intermediate gear 132 is
attached to the left support shaft 31.
[0108] The left mounting plate 96 is mounted on the
end portion of the left support shaft 31, and the left
mounting plate 96 is mounted on the left-hand side bot-
tom portion 98 (refer to Fig. 4) of the seat cushion 21.
[0109] By this construction, the seat cushion 21 (refer
to Figs. 2, 4) can be swung around the left support shaft
31 between the seating position P1 (refer to Fig. 24A)
and the stowing position P2 (refer to Fig. 33).
[0110] According to the swing drive mechanism 35,
the pinion gear 127 is rotated in a direction indicated by
an arrow a by allowing the cushion driving motor 65 to
rotate backwards, and the first intermediate gear is ro-
tated in a direction indicated by an arrow b by virtue of
the rotation of the pinion gear 127.
[0111] The second intermediate gear 129 is also ro-
tated in the direction indicated by the arrow b by virtue
of the rotation of the first intermediate gear 128, and the
third intermediate gear 131 is rotated in a direction indi-
cated by an arrow c by virtue of the rotation of the second
intermediate gear 129. The fourth intermediate gear 132
is rotated in a direction indicated by an arrow d by virtue
of the rotation of the third intermediate gear 131, where-
by the left support shaft 31 is rotated together with the
fourth intermediate gear 132 in the direction indicated
by the arrow d.
[0112] By this construction, the seat cushion 21 (refer
to Figs. 2, 4) is swung around the left support shaft 31
to the rear.
[0113] On the other hand, the seat cushion 21 (refer
to Figs. 2, 4) is swung around the left support shaft 131
to the front by allowing the cushion driving motor 65 to
rotate forwards.
[0114] The pinion gear 127, the first intermediate gear
128, the second intermediate gear 129, the third inter-
mediate gear 131 and the fourth intermediate gear 132
are covered with a cover 134 (refer to Fig. 7).
[0115] Note that while, in this embodiment, the exam-
ple is described where the cover 134 is assembled to
the bracket 123 so as to cover the pinion gear 127, the
first intermediate gear 128, the second intermediate
gear 129, the third intermediate gear 131 and the fourth
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intermediate gear 132 therewith, the cover 134 may be
made to be an integral part of the bracket 123 so as to
constitute a gear case.
[0116] Fig. 7 is a perspective view showing a state
where the swing drive mechanism of the electric vehicle
seat stowing structure according to the invention is
mounted on the floor.
[0117] The swing drive mechanism 35 is mounted on
the floor 12 at the location 93 which is rearward of the
left rear wheel house 102 and is on the left rear member
91 (refer to Fig. 4), the left support shaft 31 is made to
extend inwardly from the swing drive mechanism 35 to-
wards the center of the vehicle body, the mounting plate
96 is mounted on the distal end portion of the left support
shaft 31, and the left mounting plate 96 is mounted on
the left-hand side bottom portion 98 of the seat cushion
21 with the mounting bolts 101... (every ... means that
there are plurality of ones).
[0118] Here, since the width W1 of the left rear wheel
house 102 is relatively wide, a relatively larger space
135 can be secured rearward of the left rear wheel
house 102.
[0119] Then, as shown in Fig. 6, the cushion driving
motor 65 of the swing drive mechanism 35 is disposed
at the location which is on the outer side (the side) 123a
(refer to Fig. 4) of the bracket 123 which faces outwardly
of the vehicle body and which is above the group of re-
duction gears 66 in such a manner as to be oriented
upwardly, so that the cushion driving motor 65 is accom-
modated in the relatively larger space 135.
[0120] Thus, by disposing the cushion driving motor
65 outwardly of the group of reduction gears 66, the
cushion driving motor 65 can be disposed by making
use of the relatively larger space 135.
[0121] Furthermore, by mounting the cushion driving
motor 65 of the swing drive mechanism 35 at the loca-
tion which is on the outer side 123a of the bracket 123
and which is above the group of reduction gears 66, a
longitudinal width W2 of the swing drive mechanism 35
can be limited.
[0122] In addition, by disposing the cushion driving
motor 65 vertically or upwardly, the driving motor 65 can
be mounted in such a manner as not to protrude rear-
ward.
[0123] Consequently, when the left rear wheel house
102 and the swing drive mechanism 35 are covered with
a cover portion 18a of the garnish 18, a rear wall surface
18b of the cover portion 18a can be disposed so as to
become close to the left rear wheel house side.
[0124] Thus, the width W3 of an accommodation
space 138 provided rearward of the swing drive mech-
anism 35 can be secured largely.
[0125] The accommodation space 138 is a space
which constitutes a left-hand side portion of a cargo
space 140 provided behind the second rear seat 15.
Consequently, by increasing the width W3 of the accom-
modation space 138, the cargo space 140 can be se-
cured largely.

[0126] Fig. 8 is a perspective view showing a state in
which the swing drive mechanism of the electric vehicle
seat stowing structure according to the invention is
mounted on the floor.
[0127] Long cargo such as golf bags 141 . . . can be
disposed transversely in the cargo space 140 by secur-
ing largely the longitudinal width W3 of the accommo-
dation space 135 provided behind the swing drive mech-
anism 35 (refer to Fig. 7).
[0128] Loading and unloading cargo is facilitated by
enabling the transverse placement of long cargo such
as the golf bags 141 . . . in the cargo space, thereby
making it possible to improve the convenience in han-
dling.
[0129] In addition, by securing the large cargo space
140, the cargo space 140 can be used effectively to sat-
isfy various applications, thereby making it possible to
improve further the convenience in handling.
[0130] Fig. 9 shows explanatory diagrams of the
swing drive mechanism of the electric vehicle seat stow-
ing structure according to the invention, in which Fig. 9A
shows a comparison example, and Fig. 9B shows the
embodiment of the invention.
[0131] In Fig. 9A, in order to expand the space within
the passenger compartment, for example, it is consid-
ered that of a space 351 formed between a cover portion
350 of a passenger compartment decorating garnish
and a rear side panel (not shown), a transverse space
is narrowed.
[0132] In order to mount a swing drive mechanism
352 in the narrow space, in the swing drive mechanism
352, a driving motor 353 is normally disposed rearward
of a group of reduction gears 352.
[0133] When the drive motor 353 is disposed rear-
ward of the group of reduction gears 352, a rear wall
surface 350a of the cover portion 350 needs to be
spaced apart largely from a left rear wheel house 354.
[0134] Consequently, the longitudinal width W4 of a
cargo space 355 behind the rear wall surface 350a of
the cover portion 350 is reduced.
[0135] Due to this, it becomes difficult to load trans-
versely long cargo such as a golf bag in the cargo space
355, and therefore, from the perspective of convenience
in handling, an improvement has been demanded.
[0136] In Fig. 9B, keeping in mind the fact that the rel-
atively larger space 135 can be secured behind the left
rear wheel house 102, the cushion driving motor 65 of
the swing drive mechanism 35 is disposed vertically or
upwardly at the location which is on the outer side 123a
of the bracket 123 and which is above the group of re-
duction gears 66 (refer to Figs. 6, 7).
[0137] By this construction, the cushion diving motor
65 can be mounted in such a manner as not to protrude
rearward, and the rear wall surface 18b of the cover por-
tion 18a is allowed to approach the left rear wheel house
102 side.
[0138] Thus, the longitudinal width W3 of the cargo
space 140 resulting behind the rear wall surface 18b of
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the cover portion 18a can be secured largely.
[0139] Due to this, since the long cargo such as the
golf bags 141 . . . can be loaded in the cargo space 140
transversely, loading and unloading cargo is facilitated,
thereby making it possible to attempt to improve the con-
venience in handling.
[0140] Fig. 10 is a cross-sectional view of a vehicle
provided with the electric vehicle seat stowing structure
according to the invention.
[0141] The swing drive mechanism 35 (refer to Fig. 4)
and the mounting member 33 are mounted, respective-
ly, on the locations 93, 94 on the floor 12 which are on
the left and right rear members 91, 92 (refer to Fig. 4
with respect to the left rear member 92), respectively,
and the left and right mounting plates 96, 97 (refer to
Fig. 4 with respect to the right mounting plate 97) are
mounted, respectively, on the left- and right-hand side
bottom portions 98, 99 (refer to Fig. 4 with respect to the
right-hand side bottom portion 98) of the seat cushion
21 with the mounting bolts 101 . . .
[0142] By this construction, the seat cushion 21 is
mounted in such a manner as to be swung around the
left and right support shafts 31, 32 (refer to Fig. 4 with
respect to the left support shaft 32) at the rear portion
thereof.
[0143] In addition, the left and right strikers 107, 107
(refer to Fig. 4 with respect to the right striker 107) are
mounted, respectively, on the locations 111, 112 which
are forward of the swing drive mechanism 35 (refer to
Fig. 4) and the mounting member 33 and are on the left
and right rear members 91, 92, respectively.
[0144] The left and right cushion lock mechanisms 36,
37 (refer to Fig. 3 with respect to the right cushion lock
mechanism 37) are locked, respectively, to the left and
right strikers 107, 107, whereby the seat cushion 21 can
be locked to the seating position P1.
[0145] Left and right seat cushion push-up mecha-
nisms 145, 145 (a right seat cushion push-up mecha-
nism 145 is not shown) which function as seat cushion
push-up mechanisms are provided in the vicinity of the
left and right strikers 107, 107, or, to be specific, at the
locations 111, 112 on the floor 12 which are on the left
and right rear members 91, 92, respectively.
[0146] The left and right seat cushion push-up mech-
anisms 145, 145 are members designed to push up the
seat cushion 21 which is disposed at the seating position
P1 so that the seat cushion 21 is separated apart from
the floor by virtue of the spring force of metallic springs
functioning as lift-up springs 146.
[0147] Note that since the left and right seat cushion
push-up mechanisms 145, 145 are the same members,
hereinafter, only the left seat cushion push-up mecha-
nism 145 will be described, and the description of the
right seat cushion push-up mechanism 145 will be omit-
ted.
[0148] In order to dispose the left seat cushion push-
up mechanism 145 in an underneath-the-seat space
151 formed between the seat cushion 21 and the floor

12, the underneath-the-seat space 151 is set relatively
largely.
[0149] Due to this, a space 152 between a front end
portion 21a of the seat cushion 21 and the floor 12 can
be secured relativelylargely. Then, it is configured that
the cross member 115 is mounted by making use of the
relatively large space 152.
[0150] The cross member 115 is a reinforcement
member disposed on the floor 12.
[0151] Furthermore, by making the underneath-the-
seat space 151 relatively large, the air duct 153 of the
rear seat air conditioner (not shown) is configured to be
mounted by making use of the relatively large space
151.
[0152] An outlet 154 of the air duct 153 is made to
extend towards the front of the vehicle body via the
opening 115b (refer to Fig. 4) in the cross bar 115.
[0153] Thus, even if the underneath-the-seat space
151 is made relatively large by using the metallic spring
functioning as the lift-up spring 146 of the left seat cush-
ion push-up mechanism 145, the space 152 and the un-
derneath-the-seat space 151 can effectively used by
mounting the cross member 115 in the space 152 and
mounting the air duct 153 in the underneath-the-seat
space 151.
[0154] In the drawing, reference numeral 155 denotes
a floor sheet which constitutes the surface of the floor
of the passenger compartment.
[0155] Fig. 11 is a perspective view showing the left
seat cushion push-up mechanism of the electric vehicle
seat stowing structure according to the invention.
[0156] The left striker 107 is formed substantially into
a U-shape, a pair of lower end portions 107a, 107a of
the left striker 107 so formed are mounted on a base
157, and the left seat cushion push-up mechanism 145
is mounted on he base 157 with mounting bolts 158 as
an example.
[0157] Note that the base 157 is mounted on the lo-
cation 111 of the floor 12 which is on the left rear member
91 (refer to Fig. 4) with the pair of bolts as an example.
[0158] The left seat cushion push-up mechanism 145
is such that a push-up member 162 is mounted on a
support member 159 via a support pin 161 in such a
manner as to be swung freely, the coil-like lift-up spring
(the metallic spring) 146 is mounted on the support pin
161, one end portion 146a of the lift-up spring 146 is
locked in the support member 159, and the other end
146b of the lift-up spring 146 is mounted to the push-up
member 162.
[0159] The push-up member 162 is swung around the
support pin 161 in a direction indicated by an arrow by
virtue of the spring force of the lift-up spring 146 so as
to lift a distal end portion 163 of the push-up member
162 upwardly.
[0160] Here, when the push-up member 146 is swung
in the direction indicated by the arrow through a prede-
termined angle, a proximal end 164 of the push-up
member 162 is brought into abutment with an abutment
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portion 159a of the support member 159, whereby the
rising amount of the distal end portion 163 of the push-
up member 162 is restricted to a predetermined posi-
tion.
[0161] Spring materials formed, for example, of spring
steel, piano wire and stainless steel can be raised as
spring materials for the lift-up spring 146.
[0162] Note that while the example is described
where the coil-like spring is used as the lift-up spring
146, the type of spring is not limited thereto, and for ex-
ample, other types of springs such as a leaf spring and
a spiral spring can be used.
[0163] As has been described above, the left seat
cushion push-up mechanism 145 can be made simple
and compact by constructing the left seat cushion push-
up mechanism 145 by compact members such as the
support member 159, the support pin 161, the push-up
member 162 and the lift-up spring 146.
[0164] Consequently, the left seat cushion push-up
mechanism 145 can be disposed in a relatively small
space.
[0165] Fig. 12 is an explanatory diagram showing the
cushion lock mechanism and the seat cushion push-up
mechanism of the electric vehicle seat stowing structure
according to the invention.
[0166] The left cushion lock mechanism 36 is such
that a bracket 166 is mounted on the cushion frame 27
which constitutes the seat cushion 21, the latch 167 is
rotationally mounted on the bracket 166 via a latch pin
168, and a ratchet 169 is rotationally mounted at a lo-
cation confronting the latch 167 via a ratchet pin 171.
[0167] In addition, the left cushion lock mechanism 36
is such that a front end portion of an operating rod 172
is connected to the ratchet 169 via a connecting pin 165
and a rear end of the operating rod 172 is connected to
an elongate hole 173a in a drive rod 173 via a slide pin
172 in such a manner as to freely slide in the elongate
hole 173a, whereby the ratchet 169 is connected to the
cushion lock actuator 70 via the operating rod 172.
[0168] Note that the reason why the rear end portion
of the operating rod 172 is connected to the elongate
hole 173a in the drive rod 173 in such a manner as to
freely slide in the elongate hole 173a will described later
on.
[0169] Furthermore, the left cushion lock mechanism
36 includes the lock/release detection switch 71 for de-
tecting the movement of the ratchet 169 and the latch
switch 72 for detecting the movement of the latch 167.
[0170] According to the left cushion lock mechanism
36, the ratchet 169 is swung around the ratchet pin 171
in a direction indicated by an arrow e so as to release
the lock of the latch 167 (to bring the latch into an un-
locked state) to thereby cause the seat cushion 21 to be
separated apart from the floor 12 by pulling the operat-
ing rod 172 by the cushion lock actuator 70.
[0171] The latch 167 rotates around the latch pin 168
in a direction indicated by an arrow f to thereby cause
the left striker 107 to be dislocated from an engagement

groove in the latch 167 by lifting the bracket 166 upward-
ly together with the seat cushion 21.
[0172] On the other hand, the latch 167 is locked to
the left striker 107 to thereby produce a locked state
when the seat cushion 21 is restored to the seating po-
sition P1 (refer to Fig. 10), whereby the floor 12 is linked
with the seat cushion 21, so that the seat cushion 21 is
retained at the seating position P1.
[0173] In this state, the distal end portion 163 of the
push-up member 162 which constitutes the left seat
cushion push-up mechanism 145 is brought into abut-
ment with a lower portion 166a of the bracket 166.
[0174] The spring force Fo2 of the lift-up spring 146
is applied to the push-up member 162 in a direction in-
dicated by an arrow, whereby the seat cushion 21 is
pushed up so as to be separated apart from the floor 12
by virtue of this spring force Fo2.
[0175] Here, the metallic spring is adopted as the lift-
up spring 146 for the left seat cushion push-up mecha-
nism 145, whereby the seat cushion 21 is pushed up so
as to be separated apart from the floor by means of this
lift-up spring 146.
[0176] By using the metallic spring as the lift-up spring
146, the lift-up spring 146 can avoid a risk that the
spring-back force is damaged even in a low temperature
area, which happens with an elastic rubber.
[0177] Thus, even in a case where the occupants are
not seated on the seat cushion 21, the latch 167 and the
striker 107 are locked to each other in an ensured fash-
ion so as to eliminate looseness between the latch 167
and the striker 107 as an example.
[0178] By this construction, since the state can be
maintained in which the seat cushion 21 is held at the
seating position P1 (refer to Fig. 10), the generation of
vibration noise can be prevented which would otherwise
be generated when there occurs an interference be-
tween the latch 167 and the left striker 107 while the
vehicle is running.
[0179] Here, when the seat cushion 21 is returned to
the seating position P1, the seat cushion 21 is brought
into the abutment with the left seat cushion push-up
mechanism 145, whereby an abutment force is gener-
ated in the left seat cushion push-up mechanism 145.
[0180] The abutment force so applied to the left seat
cushion push-up mechanism 145 can be absorbed by
the lift-up spring 146 by providing the left seat cushion
push-up mechanism 145 with the lift-up spring 146.
[0181] By this construction, the exertion of a relatively
large magnitude of force onto the floor can be prevent-
ed.
[0182] Incidentally, the operating rod 172 can be
pulled backwards by the hand without driving the cush-
ion lock actuator 70 by connecting the rear end portion
of the operating rod 172 of the left cushion lock mecha-
nism 36 to the elongate hole 173a in the drive rod 173
via the slide pin 172a in such a manner as to freely slide
in the elongate hole 173a.
[0183] By pulling the operating rod 172 backwards by
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the hand, as when the cushion rod actuator 70 is driven,
the ratchet 169 is swung about the ratchet pin 171 in the
direction indicated by the arrow e to thereby release the
lock of the latch 167.
[0184] Note that while, in the embodiment, the exam-
ple is described where the left and right seat cushion
push-up mechanisms 145 are mounted on the floor 12
side, the left and right seat cushion push-up mecha-
nisms 145 can be provided on the seat cushion 21 side.
[0185] In this case, too, a similar advantage to that
obtained by the embodiment can be obtained.
[0186] Here, a cross member can be removed from a
lower side of the floor 12 by mounting the cross member
115 on the floor 12 in front of the left seat cushion push-
up mechanism 145, whereby a large mounting space
can be secured on the lower side of the floor 12 so that
a fuel tank (not shown), for example, can be disposed.
[0187] By this construction, the degree of freedom in
layout when a fuel tank is mounted on the lower side of
the floor 12 can be increased.
[0188] Note that the air duct 153 of the rear seat air
conditioner (not shown) is mounted rearward of the
cross member 115.
[0189] Fig. 13 is an explanatory diagram explaining
the lock mechanism and the lock release mechanism of
the reclining adjuster of the electric vehicle seat stowing
structure according to the invention.
[0190] The left lock mechanism 56 of the left reclining
adjuster 50 is such that a base 174 is mounted on the
cushion frame 27 with mounting bolts 175 . . ., a plate
177 is mounted on the base 174 via a rotational shaft
portion 176 in such a manner as to swing in the longitu-
dinal directions of the vehicle body, first and second lock
gears 178, 179 are provided at an upper end portion of
the base 174, a lock gear 181 which can mesh with the
first and second gears 178, 179 is formed on a lower
swing lever 182, the lower swing lever 182 is mounted
on the plate 177 via a lower pin 183 in such a manner
as to freely swing thereon, an intermediate swing lever
184 for pressing a distal end of the lower swing lever
182 is mounted on the plate 177 via an intermediate pin
185 in such a manner as to freely swing thereon, an up-
per swing lever 188 in which an operating pin 186 of the
intermediate swing lever 184 is fitted in a fitting hole 187
is mounted on the plate 177 via an upper pin 189 in such
a manner as to freely swing thereon, and a tension
spring 191 is extended between the lower swing lever
182 and the upper swing lever 188.
[0191] The upper swing lever 188 is biased abut the
upper pin 189 in a direction indicated by an arrow h by
virtue of the spring force of the tension spring 191,
whereby the operating pin 186 in the fitting hole 187 is
pressed against in a direction indicated by an arrow i by
the upper swing lever 188.
[0192] By this construction, a distal end of the lower
swing lever 182 is pushed down by a distal end of the
intermediate swing lever 184, whereby the lock gear 181
of the lower swing lever 182 is made to mesh with the

first gear 178, thereby making it possible to retain the
plate 177 at a predetermined position.
[0193] In addition, the left lock mechanism 56 of the
left reclining adjuster 50 includes the lock-off detection
switch 77 for detecting the movement of the upper swing
lever 188, the fall-forward detection switch 76 which is
activated by a cam 192 which is provided on the plate
177 side and the lock-on detection switch 75 for detect-
ing the movement of the intermediate swing lever 184.
[0194] The left lock release mechanism 57 is connect-
ed to the upper swing ever 188 of the left lock mecha-
nism 56 via an operating cable 195.
[0195] The left lock release mechanism 57 is such
that the mechanism includes the operating cable 195
which operates the upper swing lever 188 of the left lock
mechanism 56 so as to release the lock thereof, the op-
erating cable 191 is bifurcated at a connecting portion
200, one cable (a second cable) 201 of the bifurcated
cables is connected to a left automatic lock release por-
tion 196, and the other cable (a third cable) 202 is con-
nected to a left manual lock release portion 197, where-
by releasing the lock of the left lock mechanism 56 can
be implemented either automatically or manually.
[0196] The operating cable 195 is such that a distal
end portion 194a of a first inner cable 194 which consti-
tutes a first cable 198 is connected to the upper swing
lever 188 via a connecting pin 199, and a second inner
cable 208 of the second cable 201 and a third inner ca-
ble 209 of the third cable 202 are connected to the first
inner cable 194 via the connecting portion 200 in a bi-
furcated fashion.
[0197] In addition, the operating cable 195 is such that
the second inner cable 208 of the second cable 201 is
connected to the left automatic lock release portion 196,
and the third inner cable 209 of the third cable 202 is
connected to the left manual lock release portion 197.
[0198] The left automatic lock release portion 196 is
such that the mounting bracket 58 is mounted on the left
back frame 51 (refer to Fig. 3), the driving motor 80 is
provided on the mounting bracket 58, a fluctuating shaft
203 is caused to protrude from the driving motor 80, a
magnet 204 is mounted on the fluctuating shaft 203, an
extension 205 of the magnet 204 is inserted into a guide
206, and the upper and lower Hall sensors 81, 82 are
mounted, respectively, on locations which corresponds
to upper and lower ends of the fluctuating shaft 203.
[0199] In addition, the left automatic lock release por-
tion 196 is such that a connecting piece 207 is mounted
on a distal end of the fluctuating shaft 203, and a prox-
imal endportion 208b of the second inner cable 208 is
connected to the connecting piece.
[0200] The left manual lock release portion 197 is
such that a recessed portion 22b (refer to Fig. Fig. 4 as
well) is formed in a back side 22a of the left seat back
22, amanual lever (amanual operating portion) 211 is
disposed in the recessed portion 22b, a lower end por-
tion of the manual lever 211 is mounted therein via pin
212 in such a manner that the manual lever 211 freely
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swings on the pin 212, an arm 213 is provided in such
a manner as to extend to the lower end portion of the
manual lever 211, a proximal end portion 209b of the
third inner cable 209 is connected to a distal end portion
of the arm 213, and a coil spring 215 is mounted on the
pin 212, whereby the manual lever 211 is biased in a
direction indicated by an arrow j by virtue of the spring
force of the coil spring 215.
[0201] Here, while, in the embodiment, the example
has been described where the manual lever 211 of the
left manual lock release portion 197 is provided in the
back side 22a of the left seat back 22, the location where
the manual lever 211 is provided is not limited to the
back side 22a of the left seat back 22, and the manual
lever 211 can be provided at other locations appropri-
ately.
[0202] Fig. 14 is a cross-sectional view showing the
connecting portion of the electric vehicle seat stowing
structure according to the invention.
[0203] The connecting portion 200 is such that a slider
218 is disposed within a tubular casing 217 in such a
manner as to slide in directions indicated by arrows, a
proximal end portion 194b of the first inner cable 194 is
connected to the center of the slider 218 by means of a
first stopper 225, a distal end portion 208a of the second
inner cable 208 is connected to a right end portion of the
slider 218 by means of a second stopper 226, and a dis-
tal end portion 209a of the third inner cable 209 is con-
nected to a left end portion of the slider 218 by means
of a third stopper 227, whereby the second and third in-
ner cables 208, 209 are connected to the first inner cable
104 in the bifurcated fashion.
[0204] Note that the second and third stoppers 226,
227 are mounted in mounting holes in the slider 218 in
such a manner as to be pulled thereout freely.
[0205] In addition, the connecting portion 200 is such
that a proximal end portion 219a of a first outer cable
219 is attached to one end portion (a lower end portion)
217a of a casing 217, a cap 221 is placed on the other
end portion (an upper end portion) 217b of the casing
217, a distal end portion 222a of a second outer cable
222 is mounted in the cap 221, and a distal end portion
223a of a third outer cable 223 is mounted in the cap
221.
[0206] Here, the first cable 198 is constituted by the
first outer cable 219 and the first inner cable 194, and
the second cable 201 is constituted by the second outer
cable 222 and the second inner cable 208. In addition,
the third cable 202 is constituted by the third outer cable
223 and the third inner cable 209.
[0207] Returning to Fig. 13, according to the left lock
release mechanism 57, the second and third cables
201, 202 can be connected to the first cable 198 via the
connecting portion 200 in the bifurcated fashion, the left
automatic lock release portion 196 can be connected to
the second cable 201, and the left manual lock release
portion 197 can be connected to the third cable 202.
[0208] Note that while, in Fig. 13, the example has

been described where the left automatic lock release
portion 196 and the left manual lock release portion 197
of the left lock release mechanism 57 are connected to
the left lock mechanism 56 via the operating cable 195,
as with the left lock release mechanism 57, the right lock
release mechanism 62 shown in Fig. 3 is also such that
the right automatic lock release portion 196 and the right
manual lock mechanism 197 (refer to Fig. 4) are con-
nected to the left rock mechanism 62 via the operating
cable 195.
[0209] Note that since the right lock release mecha-
nism 62 has the same constituent members as those of
the left lock release mechanism 57, like reference nu-
merals to those imparted to the left lock release mech-
anism 57 are imparted, and the description of the right
lock release mechanism 62 will be omitted.
[0210] In addition, in Fig. 3, to facilitate the under-
standing thereof, as the left and right lock release mech-
anisms 57, 62, only the left and right automatic lock re-
lease portions 196, 196 are shown, and the left and right
manual lock release portions 197, 197 are omitted.
[0211] Fig. 15 is an explanatory diagram which ex-
plains an example where the lock mechanism of the re-
clining adjuster of the electric vehicle seat stowing struc-
ture according to the invention is released by the left
automatic lock release portion.
[0212] According to the left automatic lock release
portion 196, by driving the drive motor 80, the fluctuating
shaft 203 is lowered, and the slider 218 of the connect-
ing portion 200 is raised upwardly by the second inner
cable 208.
[0213] As this occurs, the third stopper 227 is dislo-
cated from the mounting hole of the slider 218 to thereby
maintain the third inner cable 209 in a stationary state.
[0214] The first cable 194 is pulled up by pulling up
the slider 218 so as to rotate the upper swing lever 188
in a clockwise direction (a direction indicated by an ar-
row) against the spring force of the tension spring 191.
[0215] By this operation, the lock gear 181 of the lower
swing lever 182 is separated apart from the first gear
178 so that the plate 177 is allowed to fall about the ro-
tational shaft portion 176 in the longitudinal directions
of the vehicle body.
[0216] Fig. 16 is an explanatory diagram which ex-
plains the release of the lock mechanism of the reclining
adjuster of the electric vehicle seat stowing structure ac-
cording to the invention by the left manual lock release
portion.
[0217] According to the left manual lock release por-
tion 197, the manual lever 211 is swung in a direction
indicated by an arrow against the spring force of the coil
spring 215, so that the arm 213 is raised in a direction
indicated by an arrow. The slider 218 of the connecting
portion 200 is pulled upwardly by the third inner cable
209.
[0218] As this occurs, the second stopper 226 is dis-
located from the mounting hole, whereby the stationary
state of the second inner cable 208 is maintained.
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[0219] The first cable 194 is pulled up by pulling up
the slider 218 so as to rotate the upper swing lever 188
in the clockwise direction (the direction indicated by an
arrow) against the spring force of the tension spring 191.
[0220] By this operation, the lock gear 181 of the lower
swing lever 182 is separated apart from the first gear
178 so that the plate 177 is allowed to fall about the ro-
tational shaft portion 176 in the longitudinal directions
of the vehicle body.
[0221] Returning to Fig. 13, according to the left lock
release mechanism 57, the second and third cables
201, 202 can be connected to the first cable 198 via the
connecting portion 200 in the bifurcated fashion, the left
automatic lock release portion 196 is connected to the
second cable 201, and the left manual lock release por-
tion 197 is connected to the third cable 202, whereby
the lock release of the left lock mechanism 56 of the left
reclining adjuster 50 can be implemented either manu-
ally or automatically.
[0222] By this construction, normally, the lock of the
lock mechanism 56 is released using the left automatic
lock release portion 196, so that the left seat back 22
can be folded down.
[0223] On the other hand, for example, with a main
switch of the vehicle being switched off or with the driv-
ing motor 80 of the left automatic lock release portion
196 being not driven, it can be considered that there oc-
curs a case where the left seat back 22 needs to be fold-
ed down.
[0224] In this case, by using the left manual lock re-
lease portion 197, the lock of the left lock mechanism
56 is released so that the left seat back 22 can be folded
down back and forth manually.
[0225] Returning to Fig. 3, the operating cable 195 of
the left lock release mechanism 57 is installed in the left
seat back 22 (refer to Fig. 2) and is loosened in an S-
like shape.
[0226] In the event that the left seat back 22 is de-
formed when the occupant leans back against the left
seat back 22, the deformation of the left seat back 22
can be absorbed by virtue of the looseness of the oper-
ating cable 195 when the operating cable 195 is installed
in the left seat back 22 while being loosened substan-
tially in the S-like shape, whereby the operating cable
195 is prevented from being pulled with an external
force.
[0227] In Fig. 3, while the example is explained where
the operating cable 195 is loosened substantially in the
S-like shape so that the operating cable 195 is prevent-
ed from being pulled with the external force, the shape
in which the operating cable 195 is loosened is not lim-
ited to the S-like shape, but the operating cable 195 can
be loosened in other shapes including, for example, a
U-like shape in order to obtain the same effect as that
described above.
[0228] Note that while the operating cable 195 of the
left lock release mechanism 57 is described, the oper-
ating cable 195 of the right lock release mechanism 62

can be loosened in the S-lie or U-like shape as with the
operating cable 195 of the left lock release mechanism
57 so as to obtain the same effect as that obtained with
the operating cable 195 of the left lock release mecha-
nism 57.
[0229] Next, with reference to Figs. 1 7 to 22, an as-
sembling procedure of the electric vehicle seat stowing
structure 20 will be described.
[0230] Fig. 17 is a flowchart showing an assembling
procedure of the electric vehicle seat stowing structure
according to the invention, and in the drawing, numbers
which follow ST denote step numbers.
[0231] ST01: The cross member is mounted on the
floor, and the left and right reinforcement plates are
mounted on the left and right rear wheel houses, respec-
tively.
[0232] ST02: The right support shaft is mounted on
the floor, the right mounting plate provided on the right
support shaft is disposed in such a manner as to be in-
clined at the predetermined angle, the left support shaft
is mounted on the floor via the swing drive mechanism,
and the left mounting plate provided on the left support
shaft is disposed in such a manner as to be inclined at
the predetermined angle.
[0233] ST03: The left and right strikers are mounted,
respectively, at the positions which are spaced apart at
the predetermined distance relative to the left and right
support shafts.
[0234] ST04: With the seat back being folded towards
the seat cushion side, the seat cushion is inclined ac-
cording to the inclination angles of the left and right
mounting plates. In this state, the seat cushion is moved
towards the left and right mounting plates.
[0235] ST05: The left locking bracket provided on the
left-hand side bottom portion of the seat cushion is
brought into engagement with the left mounting plate,
and the right locking plate provided on the right-hand
side bottom portion is brought into engagement with the
right mounting plate.
[0236] By this construction, the left and right mounting
plates are temporarily fastened to the bottom portion of
the seat cushion.
[0237] ST06: With the left and right mounting plates
being temporarily fastened to the bottom portion of the
seat cushion, the seat back and the seat cushion are
swung to the floor recessed stowing portion while being
supported on the left and right support shafts.
[0238] ST07: The left and right mounting plates are
mounted on the left- and right-hand side bottom portions
of the seat cushion with the mounting bolts.
[0239] Hereinafter, what has been described in ST01
to ST07 will be described in detail.
[0240] Figs. 18A, 18B are first assemblingprocess di-
agrams explaining the assembling procedure of the
electric vehicle seat stowing structure according to the
invention.
[0241] In Fig. 18A, the cross member 115 is disposed
on the floor 12 and is then attached to the left and right
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rear wheel houses 102, 103 via the left and right gussets
116, 116, respectively.
[0242] In addition, the left and right reinforcement
plates 104, 105 are attached to the left and right rear
wheel houses 102, 105, respectively.
[0243] In Fig. 18B, the swing drive mechanism 35 is
mounted on the location 93 of the floor 12 which is on
the left rear member 91, and the left support shaft 31 is
provided on the swing drive mechanism 35. The left
mounting plate 96 is attached to the end portion of the
left support shaft 31.
[0244] Furthermore, the mounting member 33 is
mounted on the location 94 of the floor 12 which is on
the right rear member 92, and the right support shaft 12
is provided on the mounting member 33. The right
mounting plate 97 is attached to the end portion of the
right support shaft 32.
[0245] The left and right mounting plates 96, 97 are
held in the state where those mounting plates are in-
clined at the predetermined inclination angle.
[0246] Here, it is preferable that the state where the
left and right mounting plates 96, 97 are inclined at the
predetermined angle, respectively, means, for example,
a state where the left and right mounting plates 96, 97
are made to rest at a position resulting when the seat
cushion 21 is swung to an intermediate position, and the
resting positions are inclined at the predetermined incli-
nation angle.
[0247] As a method for maintaining the left and right
mounting plates 96, 97 in the state where the plates are
inclined at the predetermined inclination angle, a meth-
od can be considered for example in which the spring
force of the coil-like spring 121 is adjusted. Specifically
speaking, for example, a method can be considered in
which a spring is mounted which provides a spring force
which applies in an opposite direction to that in which
the spring force of the coil-like spring 121 applies, but
the adjustment of spring force is not limited thereto.
[0248] Note that it is possible to maintain the left and
right mounting plates 96, 97 in the state where they are
inclined at the predetermined inclination angle using a
jig.
[0249] Figs. 19A, 19B are second assembling proc-
ess diagrams that explain the assembling procedure of
the electric vehicle seat stowing structure according to
the invention. Fig. 19A explains ST03, and Fig. 19B ex-
plains ST04.
[0250] In Fig. 19A, the left and right strikers 107, 107
are mounted using a positioning jig 230. The position jig
230 is such that a rear end recessed portion 231 is
formed in a rear end portion 230a, a front end recessed
portion 232 is formed in a front end portion 230b, and
an interval between the rear end recessed portion 231
and the front end recessed portion 232 is set to a pre-
determined interval L.
[0251] To be specific, the left striker 107 is made to
rest on the floor 12 at the location 111 which is on the
left rear member 91 (refer to Fig. 18B) and which is for-

ward of the swing drive mechanism 35.
[0252] Note that the pair of lower end portions 107a,
107a (refer to Fig. 11) of the striker 107 are mounted on
the base 157, when the base 157 is placed on the loca-
tion 111, the striker 107 can be disposed in a state where
the striker is erected on the location 111.
[0253] Next, the rear end recessed portion 231 of the
positioning jig 230 is fitted on the left support shaft 31,
and the front end recessed portion 232 of the positioning
jig 230 is fitted on the striker 107. By this construction,
the left striker 107 can be positioned at the position
which is spaced apart the predetermined interval L from
the left support shaft 31.
[0254] In this state, the base 157 is mounted on the
location 111 with the mounting bolts 158 (refer to Fig. 11
as well), whereby the left striker 107 is secured.
[0255] As with the left striker 107, the right striker 107
is fixed to the floor 12 at the location 112 (refer to Fig.
4) which is on the right rear member 92 and which is
forward of the mounting member 33.
[0256] In Fig. 19B, with the left and right seat backs
22, 23 (refer to Fig. 2) being folded over the seat cushion
21 side, the seat cushion 21 is inclined according to the
inclination angle of the left and right mounting plates 96,
97.
[0257] In this state, the seat cushion 21 is moved in a
horizontal direction as indicated by an arrow k, and the
left and right bottom portions 98, 99 of the seat cushion
21 are brought into abutment with the left and right
mounting plates 96, 97, respectively.
[0258] In this state, the seat cushion 21 is lowered as
indicated by an arrow i.
[0259] The seat cushion 21 has left and right locking
brackets 235, 236 on the left and right bottom portions
98, 99, respectively.
[0260] Figs. 20A, 20B are third assembling process
diagrams which explain the assembling procedure of
the electric vehicle seat stowing structure according to
the invention.
[0261] In Fig. 20A, the left locking bracket 235 of the
seat cushion 21 is moved as indicated by an arrow 1
towards an engaging portion 96a of the left mounting
plate 96.
[0262] The left locking bracket 235 is raised by a
height H from the right-hand side bottom portion 99 of
the seat cushion 21. Consequently, the engaging por-
tion 96a of the left mounting plate 96 can be inserted
into a space between the left-hand side bottom portion
98 and the left locking bracket 235.
[0263] In Fig. 20B, the right locking bracket 236 of the
seat cushion 21 is moved as indicated by an arrow 1
towards an engaging portion 97a of the right mounting
plate 97.
[0264] The right locking bracket 236 is raised by the
height H from the right-hand side bottom portion 99 of
the seat cushion 21. Consequently, the engaging por-
tion 97a of the right mounting plate 97 can be inserted
into a space between the right-hand side bottom portion
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99 and the locking bracket 236.
[0265] Figs. 21A to 21C are fourth assembling proc-
ess diagrams which explain the assembling procedure
of the electric vehicle seat stowing structure according
to the invention.
[0266] In Fig. 21A, the engaging portion 96a of the left
mounting plate 96 is inserted into the space between
the left-hand side bottom portion 98 of the seat cushion
21 and the left locking bracket 235, whereby the left lock-
ing bracket 235 is brought into engagement with the en-
gaging portion 96a of the left mounting plate 96.
[0267] By this construction, the left mounting plate 96
can temporarily be fastened to the left-hand side bottom
portion 98 of the seat cushion 21.
[0268] As this occurs, an opening 235a in the left lock-
ing bracket 235 is aligned with one of mounting holes
96b ... in the left mounting plate 96.
[0269] In Fig. 21B, the engaging portion 97a of the
right mounting plate 97 is inserted into the space be-
tween the right-hand side bottom portion 99 of the seat
cushion 21 and the right locking bracket 236, whereby
the right locking bracket 236 is brought into engagement
with the engaging portion 97a of the right mounting plate
97.
[0270] By this construction, the right mounting plate
97 can temporarily be fastened to the right-hand side
bottom portion 99 of the seat cushion 21.
[0271] As this occurs, an opening 236a in the right
locking bracket 236 is aligned with one of mounting
holes 97b ... in the right mounting plate 97.
[0272] In Fig. 21C, the left and right bottom portions
98, 99 of the seat cushion 21 are supported by the left
and right support shafts 31, 32 (the right support shaft
32 is shown in Fig. 21B) via the left and right mounting
plates 96, 97 (the right mounting plate 97 is shown in
Fig. 21B).
[0273] Figs. 22A, 228 are fifth assemblingprocess di-
agrams that explain the assembling procedure of the
electric vehicle seat stowing structure according to the
invention. Fig. 22A explains ST06, and Fig. 22B ex-
plains ST07.
[0274] In Fig. 22A, while the left and right seat backs
22, 23 and the seat cushion 21 are being supported by
the left and right support shafts 31, 32, the seat cushion
21 is swung as indicated by an arrow m to the floor re-
cessed stowing portion 16.
[0275] By this construction, the left and right seat
backs 22, 23 and the seat cushion 21 can be stowed in
the floor recessed stowing portion 16.
[0276] As this occurs, the state is maintained where
the engaging portion 96a of the left mounting plate 96
is in engagement with the left locking bracket 235, and
the state is maintained where the engaging portion 97a
of the right mounting plate 93 is in engagement with the
right locking bracket 236.
[0277] Consequently, the state can be maintained
where the left and right mounting plates 96, 97 are tem-
porarily fastened to the left- and right-hand side bottom

portions 98, 99 of the seat cushion 21, respectively.
[0278] In Fig. 22B, the left mounting plate 96 can be
attached to the left-hand side bottom portion 98 of the
seat cushion 21 by inserting the mounting bolts 101 . . .
into the mounting holes 96b . . . and screwing the bolts
into the left-hand side bottom portion 98 of the seat
cushion 21.
[0279] Here, by stowing the seat cushion 21 in the
floor recessed stowing portion 16 (refer to Fig. 22A) so
as to make the left-hand side bottom portion 98 of the
seat cushion 21 face upwardly, the seat cushion 21 can
be prevented from constituting an interruption to a fixing
operation of the left mounting plate 96 when the opera-
tion actually occurs.
[0280] In Fig. 22C, the right mounting plate 97 can be
attached to the right-hand side bottom portion 99 of the
seat cushion 21 by inserting the mounting bolts 101 . . .
into the mounting holes 97b . . . and screwing the bolts
into the right-hand side bottom portion 99 of the seat
cushion 21.
[0281] Here, by stowing the seat cushion 21 in the
floor recessed stowing portion 16 (refer to Fig. 22B) so
as to make the right-hand side bottom portion 99 of the
seat cushion 21 face upwardly, the seat cushion 21 can
be prevented from constituting an interruption to a fixing
operation of the right mounting plate 97 when the oper-
ation actually occurs.
[0282] This completes the assembling process of the
electric vehicle seat stowing structure 20.
[0283] According to the method for assembling the
electric vehicle seat stowing structure 20, the left and
right locking brackets 235, 236 are provided on the left-
and right-hand side bottom portions 98, 99 of the seat
cushion 21, so that the left and right locking brackets
235, 236 are allowed to be brought into engagement
with the left and right mounting plates 96, 97, respec-
tively.
[0284] The left and right mounting plates 96, 97 can
temporarily be fastened to the left- and right-hand side
bottom portions 98, 99 of the seat cushion 21 with ease
by bringing the left and right locking brackets 235, 236
into engagement with the left and right mounting plates
96, 97.
[0285] Furthermore, the seat cushion 21 is swung
rearward about the left and right support shafts 31, 32
so as to be stowed in the floor recessed stowing portion
16, whereby the seat cushion 21 can easily be posi-
tioned to the stowing position P2 (refer to Fig. 33) with
the left and right mounting plates 96, 97 being tempo-
rarily fastened to the left- and right-hand side bottom
portions 98, 99.
[0286] In addition, the seat cushion can be prevented
from constituting an interruption to an operation of fixing
the left and right mounting plates 96, 97 when the oper-
ation really happens by stowing the seat cushion 21 in
the floor recessed stowing portion 16 with the left-and
right-hand side bottom portions 98, 99 being made to
face upwardly.
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[0287] By this construction, the assembling operation
of the seat cushion 21 can be performed with ease with-
out spending much time.
[0288] Incidentally, the electric vehicle seat stowing
structure 20 has the left and right strikers 107, 107 pro-
vided on the floor 12 in order to lock the seat cushion
21 to the seating position P1 (refer to Fig. 10). In order
to bring the seat cushion 21 into engagement with the
strikers 107, 107, the left and right strikers 107, 107
need to be mounted on the positions which are spaced
apart the predetermined distance L (refer to Fig. 19A)
from the left and right support shafts 31, 32, respectively.
[0289] However, for example, the left and right rear
wheel houses 102, 103 are provided in the vicinity of the
left and right strikers 107, 107 or the left and right sup-
port shafts 31, 32, and it is considered that these mem-
bers 102, 103 constitute interruptions to mounting oper-
ations of the left and right strikers 107, 107 when the
operations really happen.
[0290] In the event that it is the case, there may be
caused a risk that it takes much time to mount the left
and right strikers 107, 107 and that heavy burden is ex-
erted on those who are involved in the mounting oper-
ations.
[0291] Then, positioning the left and right strikers 107,
107 using the positioning jig 130 makes it possible for
the left and right strikers 107, 107 to be mounted with
ease without spending much time, and furthermore,
load can be alleviated which would otherwise be exerted
on those who are involved in the mounting operation.
[0292] Next, the operation of the electric vehicle seat
stowing structure 20 will be described based on Figs.
23 to 37. Note that while the left and right seat backs 22,
23 and the left and right head restraints 24, 25 operate
similarly as the electric vehicle seat stowing structure
20 operates, here, only the left seat back 22 and the left
head restraint 24 will be described and the description
of the right seat back 23 and the right head restraint 25
will be omitted for the purpose of easing understanding.
[0293] First of all, a stowing operation of the electric
vehicle seat stowing structure 20 will be described
based on Figs. 23 to 33.
[0294] Fig. 23 is a flowchart which explains a stowing
operation of the electric vehicle seat stowing structure
according to the invention.
[0295] ST10: A tailgate is opened, and the seat oper-
ating button is depressed so as to turn on the stowing
switch.
[0296] ST11: The lock of the lock mechanism is re-
leased, and the seat back is made to fall forward by vir-
tue of the spring force.
[0297] ST12: After the seat back has been locked to
the fall-forward position, the lock of the seat cushion is
released.
[0298] ST13: The seat cushion is swung to the rear of
the vehicle body.
[0299] ST14: The second rear seat (the seat cushion
and the left seat back) is stowed into the floor recessed

stowing portion.
[0300] Figs. 24A, 24B are first operation explanatory
diagrams. Fig. 24A explains ST10, and Fig. 24B ex-
plains a former half part of the process in ST11.
[0301] In Fig. 24A, a user 240 opens upwardly a tail-
gate 241 provided at the rear of the vehicle body 19. A
tailgate opening switch (not shown) is turned on when
the tailgate 241 is so opened.
[0302] Next, the stowing operation part 26a of the seat
operating button 26 provided rearward of the second
rear seat 15 is depressed with the finger 242 so as to
turn on the stowing switch 28.
[0303] In Fig. 24B, after the control unit 42 (refer to
Fig. 24A) has detected that the tailgate opening switch
has been turned on, the driving motor 80 of the left au-
tomatic lock release portion 196 is driven. When the
driving motor 80 is driven, the fluctuating shaft 203 is
moved downwardly as indicated by an arrow A.
[0304] When the fluctuating shaft 230 moves down-
wardly, the second inner cable 208 of the second cable
201 is pulled by a connecting piece 207 in a direction
indicated by an arrow B.
[0305] Figs. 25A, 25B are second operation explana-
tory diagrams which explain the stowing operation of the
electric vehicle seat stowing structure according to the
invention, the diagrams being such as to explain an in-
termediate part of the process in ST11.
[0306] In Fig. 25A, by pulling the second inner cable
208 (refer to Fig. 24B) of the second cable 201, the first
inner cable 194 is pulled up as indicated by an arrow B
via the connecting portion 200 shown in Fig. 15.
[0307] By pulling up the first inner cable 194 as indi-
cated by an arrow B, the upper swing lever 188 is rotated
around the upper pin 189 as indicated by an arrow C,
whereby the operating pin 186 within the fitting hole 187
is moved by the upper swing lever 188, and the inter-
mediate swing lever 184 is rotated about the intermedi-
ate pin 185 in a direction indicated by an arrow D.
[0308] In Fig. 25B, a distal end 184a of the intermedi-
ate swing lever 184 is disengaged from a distal end 182a
of the lower swing lever 182, and a projection 182b of
the lower swing lever 182 is pressed against by an in-
termediate cam surface 184b of the intermediate swing
lever 184.
[0309] By pressing against the projection 182b of the
lower swing lever 182, the lower swing lever 182 is ro-
tated about the lower pin 183 as indicated by an arrow
E, so that the lock gear 181 of the lower swing lever 182
is pushed upwardly.
[0310] By this operation, the mesh engagement of the
lock gear 181 with the first gear 178 is released, where-
by the locked state of the left locking mechanism 56 is
released.
[0311] By releasing the locked state of the left locking
mechanism 56, the plate 177 is made to fall forward
about the rotational shaft portion 176 to the front of the
vehicle body as indicated by an arrow F by virtue of the
spring force of a spiral spring 243 provided on the left
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reclining adjuster 50.
[0312] As this occurs, the lock-off detection switch 77
is switched on by the upper swing lever 188.
[0313] Note that the spiral spring 243 is identical with
springs used to fold forward a normal seat back, and
therefore, the detailed description thereof will be omitted
here.
[0314] Fig. 26 is a third operation explanatory drawing
which explains the stowing operation of the electric ve-
hicle seat stowing structure according to the invention,
the drawing being such as to explain the intermediate
part of the process in ST11.
[0315] When the lock-off detection switch 77 shown
in Fig. 25B is switched on, the control unit 42 detects
that the lock-off switch 77 has been switched on, and
the driving motor 80 of the left automatic lock release
portion 196 is stopped.
[0316] By this operation, the second inner cable 208
of the second cable 201 is maintained as being pulled
downwardly.
[0317] Note that should a failure occur in the lock-off
detection switch 77, when the magnet 204 reaches the
lower Hall sensor 82, the lower Hall sensor 82 detects
the magnet 204, and the control unit 42 stops the driving
motor 80 based on a detection signal of the lower Hall
sensor 82.
[0318] By this operation, the excessive descend of the
fluctuating shaft 203 can prevented to thereby protect
the driving motor 80.
[0319] Figs. 27A, 27B are fourth operation explanato-
ry diagrams which explain the stowing operation of the
electric vehicle seat stowing structure according to the
invention, the diagrams being such as to explain the in-
termediate part of the process in ST11.
[0320] In Fig. 27A, when the plate 177 has completely
fallen forward, the fall-forward detection switch 76 is
pushed by the cam 192 to thereby be turned on.
[0321] In Fig. 27B, the control unit 42 (refer to Fig. 3)
detects that the fall-forward detection switch 76 shown
in Fig. 27A has been switched on, and the driving motor
80 of the left automatic lock release portion 196 is driv-
en, whereby the fluctuating shaft 203 is moved upwardly
as indicated by an arrow G.
[0322] When the fluctuating shaft 203 ascends up-
wardly to a predetermined position and the magnet 204
has reached the upper Hall sensor 81, the upper Hall
sensor 81 detects the magnet 204. The control unit 42
stops the driving motor 80 based on a detection signal
from the upper Hall sensor 81.
[0323] By this operation, the downward tensile force
of the second inner cable 208 of the second cable 201
is released.
[0324] Figs. 28A, 28B are fifth operation explanatory
diagrams which explain the stowing operation of the
electric vehicle seat stowing structure according to the
invention, the diagrams being such as to explain a latter
half part of the process in ST11.
[0325] In Fig. 28A, by releasing the downward tensile

force of the second inner cable 208 of the second cable
201; the upper swing lever 188 is made to rotate about
the upper pin 189 as indicated by an arrow H by virtue
of the spring force of the tension spring 191.
[0326] By this operation, the operating pin 186 within
the fitting hole 187 is pressed against as indicated by
an arrow I by the upper swing lever 188, whereby the
intermediate swing lever 182 is made to rotate about the
intermediate pin 185 as indicated by an arrow J, and the
distal end 182a of the lower swing lever 182 is pushed
downward by the distal end 184a of the intermediate
swing lever 184.
[0327] By pressing against the distal end 182a of the
lower swing lever 182, the lock gear 181 of the lower
swing lever 182 is made to mesh with the second gear
179, whereby the left lock mechanism 56 is put in a
locked state, and the plate 177 is held at the fall-forward
position.
[0328] Fig. 28B illustrates a state in which the left seat
back 22 is moved to the fall-forward position P3 together
with the plate 177, so that the left seat back 22 is locked
to the fall-forward position P3 by putting the left lock
mechanism 56 (refer to Fig. 28A) in the locked state.
[0329] Returning to Fig. 28A, the lock-on detection
switch 75 is switched on by rotating the intermediate pin
185 of the intermediate swing lever 184 as indicated by
the arrow J.
[0330] Figs. 29A, 29B are sixth operation explanatory
diagrams which explain the stowing operation of the
electric vehicle seat stowing structure according to the
invention, the diagrams being such as to explain a first
half part of the process in ST12.
[0331] In Fig. 29A, the control unit 42 (refer to Fig. 3)
detects that the lock-on detection switch 75 (refer to Fig.
28A) has been switched on, and the cushion lock actu-
ator 70 is activated to thereby move the operating rod
172 as indicated by an arrow.
[0332] By this operation, the ratchet 169 is swung
about the ratchet pin 171 as indicated by an arrow K.
[0333] In Fig. 29B, a lock piece 169a of the ratchet
169 is disengaged from a lock pawl 167b of the latch
167 so as to release the lock of the latch 167. At the
same time, the lock/release detection switch 71 is oper-
ated by the pin 165 so as to switch on the lock/release
detection switch 71.
[0334] Figs. 30A, 30B are seventh operation explan-
atory diagrams which explain the stowing operation of
the electric vehicle seat stowing structure, the diagrams
being such as to explain a latter half part of the process
in ST12.
[0335] In Fig. 30A, the control unit 42 detects that the
lock/release switch 71 (refer to Fig. 29A) has been
switched on, and the control unit 42 stops the cushion
lock actuator 70 (refer to Fig. 29A) and drives the cush-
ion driving motor 65 of the swing drive mechanism 35.
[0336] In a state in which the cushion driving motor
65 is driven to thereby rotate the left support shaft 32
forward, and the left seat back is locked to the fall-for-
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ward position, the seat cushion 21 is swung from the
seating position P1 to the rear of the vehicle body as
indicated by an arrow M.
[0337] In Fig. 30B, as the bracket 166 of the left cush-
ion lock mechanism 36 rises as indicated by an arrowM
together with the seat cushion 21 (refer to Fig. 30A), the
latch 167 provided on the bracket 166 rises.
[0338] Since the striker 107 is disposed within an en-
gagement groove 167a in the latch 167, as the latch 167
rises, a lower side 167c of the engagement groove 167a
interferes with the striker 107, whereby the latch 167 ro-
tates about the latch pin 168 as indicated by an arrow N.
[0339] Figs. 31A, 31B are eighth operation explana-
tory diagrams which explain the stowing operation of the
electric vehicle seat stowing structure according to the
invention, the diagrams being such as to explain a first
half part of the process in ST13.
[0340] In Fig. 31A, the latch switch 72 is switched on,
and the striker 107 is dislocated from the engagement
groove 167a of the latch 167, the lock of the left cushion
lock mechanism 36 is released (is put to an unlocked
state).
[0341] The control unit 42 (refer to Fig. 3) detects that
the latch switch 72 has been switched on, and the con-
trol unit 42 activates the cushion lock actuator 70 so as
to move the operating rod 172 as indicated by arrow P.
[0342] The ratchet 169 is swung about the ratchet pin
171 as indicated by an arrow Q, whereby a cam surface
169b of the ratchet 169 is pressed against a cam surface
137d of the latch 167.
[0343] By this operation, the latch 167 can be held at
a position where the striker 107 has been disengaged
from the engagement groove 167a.
[0344] In Fig. 31B, by releasing the lock of the left
cushion lock mechanism 36, the seat cushion 21 can
continue to be swung about the left and right support
shafts 31, 32 to the rear of the vehicle body as indicated
by an arrow M.
[0345] As this occurs, the control unit 42 detects a mo-
tor current of the cushion driving motor 65 and deter-
mines whether or not a detection value exceeds a
threshold value.
[0346] Should the seat cushion 21 interfere with an
obstacle (not shown), whereby the motor current value
exceeds the threshold, the cushion driving motor 65 is
stopped.
[0347] On the other hand, in the event that the seat
cushion 21 does not interfere with the obstacle, since
the motor current value is smaller than the threshold,
the seat cushion 21 can continue to be swung to the rear
of the vehicle body as indicated by an arrow M.
[0348] Here, as shown in Fig. 5, by additionally pro-
viding the spring 121 on the right support shaft 32, the
repulsive force of the spring 121 increases gradually as
indicated by the arrow Fo1 as the seat cushion 21
moves from the seating position P1 to the stowing po-
sition P2.
[0349] Consequently, the repulsive force Fo1 of the

spring is small within a range where the seat cushion 21
moves from a position in the vicinity of the seating po-
sition P1 to a vertical position P4.
[0350] By this construction, the seat cushion 21 can
smoothly be swung from the seating position P1 to the
rear of the vehicle as indicated by the arrow M by the
cushion driving motor 65.
[0351] Figs. 32A, 32B are ninth operation explanatory
diagrams which explain the stowing operation of the
electric vehicle seat stowing structure according to the
invention, the diagrams being such as to explain a latter
half part of the process in ST13.
[0352] In Fig. 32A, the seat cushion 21 is swung to
the vertical position P4, and then the seat cushion 21
continues to be swung from the vertical position P4 to
the rear of the vehicle body as indicated by an arrow M.
[0353] Here, while the seat cushion 21 stays within a
range from the vertical position P4 to the stowing posi-
tion P2, the weights of the seat cushion 21 and the left
seat back 22 are applied to a direction in which the seat
cushion 21 is swung.
[0354] On the other hand, by additionally providing on
the right support shaft 32 the spring 121 (refer to Fig. 5)
whose repulsive force Fo1 increases as the seat cush-
ion 21 moves towards the stowing position P2, the re-
pulsive force Fo1 of the spring 121 is secured relatively
large which results when the seat cushion 21 continues
to be swung over the vertical position P4 to the stowing
position P2.
[0355] Consequently, the weights of the seat cushion
21 and the left seat back 22 can be offset by the repul-
sive force Fo1 of the spring 121.
[0356] By this construction, the seat cushion 21 can
smoothly be swung from the vertical position P4 to the
stowing position P2 as indicated by the arrow M.
[0357] In Fig. 32B, the seat cushion 21 is smoothly
swung to the rear of the vehicle body so as to be stowed
in the floor recessed stowing portion 16. As this occurs,
a rear side of the left head restraint 24 is brought into
abutment with an upper end 16b of a rear wall 16a which
constitutes the floor recessed stowing portion 16.
[0358] By this construction, a load Fo3 is exerted on
the rear side of the left head restraint 24 as indicated by
an arrow, and the left head restraint 24 is folded up as
indicated by an arrow R against the spring force of a
spring (not shown) for supporting the head restraint 24.
[0359] In this state, the seat cushion 21 continues to
be swung to the rear of the vehicle as indicated by an
arrow M.
[0360] Fig. 33 is a tenth operation explanatory dia-
gram showing the stowing operation of the electric ve-
hicle seat stowing structure according to the invention,
the diagram being such as to explain ST14.
[0361] The seat cushion 21 is brought into abutment
with a bottom surface 16c of the floor recessed stowing
portion 16. The current value of the cushion driving mo-
tor 65 exceeds the threshold, and the cushion driving
motor 65 is stopped.
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[0362] By this operation, the stowing process of the
seat cushion 21 and the left seat back 22 (the second
rear seat 15) in the floor recessed stowing portion 16 is
completed.
[0363] Next, a restoring operation of the electric vehi-
cle seat stowing structure 20 will be described with ref-
erence to Figs. 34 to 37.
[0364] Fig. 34 is a flowchart which explains a restoring
operation of the electric vehicle seat stowing structure
according to the invention.
[0365] ST20: The tailgate is opened, and the seat op-
erating button is depressed so as to switch on the re-
storing switch, whereby the seat cushion is swung to the
front of the vehicle body.
[0366] ST21: As the seat cushion is swung to the front
of the vehicle body through a predetermined angle, the
seat back is separated apart from the seat cushion.
[0367] ST22: The seat cushion is locked to the restor-
ing position.
[0368] The details of ST20 to ST22 will be described
below.
[0369] Figs. 35A, 35B first operation explanatory dia-
grams which explain the restoring operation of the elec-
tric vehicle seat stowing structure according to the in-
vention, in which Fig. 35A describes ST20, whereas Fig.
35B describes ST21.
[0370] In Fig. 35A, the user 240 opens upwardly the
tailgate 241 provided at the rear of the vehicle body 19.
The tailgate opening switch (not shown) is switched on
by the opening of the tailgate.
[0371] Next, the restoration operating part 26b of the
seat operating button 26 provided rearward of the sec-
ond rear seat 15 is depressed with the finger so as to
turn on the restoring switch 29.
[0372] After the control unit 42 has detected that the
tailgate opening switch is on, the cushion driving motor
65 (refer to Figs. 2, 3, as well)of the swing drive mech-
anism 35 is driven.
[0373] By this operation, the cushion drive motor 65
is driven, whereby the seat cushion 21 is swung about
the left and right support shafts 31, 32 to the front of the
vehicle body as indicated by an arrow S together with
the left seat back 22 so as to be taken out of the floor
recessed stowing portion 16.
[0374] The left head restraint 24 is released from the
rear wall 16a of the floor recessed stowing portion 16 by
taking out the seat cushion 21 from the floor recessed
stowing portion 16 together with the left seat back 22.
[0375] The left head restraint 24 is restored to an in-
use position (refer to Fig. 35B) by a spring (not shown)
which support it.
[0376] In Fig. 35B, as the seat cushion 21 is swung to
the front of the vehicle body only through a predeter-
mined angle θ, the left seat back 22 is separated apart
from the seat cushion 21.
[0377] Namely, the mesh engagement of the lock
gear 181 of the lower swing lever 182 with the second
gear 179 is released, whereby the left seat back 22 de-

scends by its own weight as indicated by an arrow T
about the rotational shaft portion 176.
[0378] Here, as has been described with reference to
Fig. 32, by additionally providing on the right support
shaft 32 the spring 121 (refer to Fig. 5) whose repulsive
force Fo1 increases as the seat cushion 21 moves to-
ward the stowing position P2, the repulsive force Fo1 of
the spring 121 can be secured relatively large which re-
sults when the seat cushion 21 is swung over the vertical
position P4 to the stowing position P2.
[0379] Due to this, when the seat cushion 21 is swung
from the stowing position P1 to the vertical position P4,
the weight of the seat cushion 21 and the left seat back
22 can be offset with the repulsive force Fo1 of the
spring 121.
[0380] By this construction, the seat cushion 21 can
smoothly be swung from the stowing position P2 to the
vertical position P4 as indicated by an arrow S.
[0381] Figs. 36A, 36B are second explanatory dia-
grams which explain the restoring operation of the elec-
tric vehicle seat stowing structure according to the in-
vention, the diagrams being such as to explain a first
half part of the process in ST22.
[0382] In Fig. 36A, when the seat cushion 21 is swung
toward the front of the vehicle as indicated by an arrow
S, the seat cushion approaches the seating position P1.
[0383] In Fig. 36B, an upper side 167e of the engage-
ment groove 167a of the latch 167 is brought into abut-
ment with the striker 107.
[0384] In this state, the bracket 166 and the latch 167
of the left cushion lock mechanism 36 descend together
with the seat cushion 21 (refer to Fig. 36A, as well) as
indicated by an arrow S, whereby the upper side 167e
of the engagement groove 167a is pushed up by the
striker 107, and the latch 167 rotates about the latch pin
168 as indicated by an arrow U.
[0385] Figs. 37A, 37B are third operation explanatory
diagrams which explain the restoring operation of the
electric vehicle seat stowing structure according to the
invention, the diagrams being such as to explain a latter
half part of the process in ST22.
[0386] In Fig. 37A, the seat cushion 21 is restored to
the seating position P1 (refer to Fig. 37B), the latch 167
is returned to the lock position, and the latch switch 72
is turned off.
[0387] The control unit 42 schow in Fig. 37B detects
that the latch switch 72 has been turned off and stops
the cushion driving motor 65 (refer to Figs. 2, 3, as well)
of the swing drive mechanism 35.
[0388] By this operation, the restoring operation of the
second rear seat 15 is completed.
[0389] Thus, according to the electric vehicle seat
stowing structure 20, the second rear seat 15 can be
stowed in the floor recessed stowing portion 16 and can
restore the same structure to the in-use position from
the floor recessed stowing portion 16 in an electric fash-
ion.
[0390] Here, when the seat cushion 21 is restored to
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the seating position P1, the seat cushion 21, or, to be
specific, a lower portion 166a of the bracket 166 is
brought into the distal end portion 163 of the push-up
member 162 which constitutes the left seat cushion
push-up member 145.
[0391] However, since the distal end portion 163 of
the push-up member 162 is supported by the spring of
the lift-up spring 146, when the seat cushion 21 is
brought into abutment with the distal end portion 163 of
the push-up member 162, a force exerted on the distal
end portion 163 of the push-up member 162 can be ab-
sorbed by an elastic displacement of the lift-up spring
146.
[0392] By this construction, when the seat cushion 21
is restored to the seating position P1, the application of
a relatively large magnitude of force to the floor 12 can
be prevented.
[0393] In addition, the spring force Fo2 of the lift-up
spring 146 is applied in a direction as indicated by an
arrow through the abutment of the distal end portion 163
of the push-up member 162 with the lower portion 166a
of the bracket 166, and seat cushion 21 is pushed up so
as to be separated apart from the floor with this spring.
[0394] Consequently, even in a case where no occu-
pant is seated in the seat cushion 21, the latch 167 and
the striker 107 are made to lock together in an ensured
fashion, whereby, as an example, the looseness be-
tween the latch 167 and the left striker 107 can be elim-
inated.
[0395] In Fig. 37B, since the state where the seat
cushion 21 is held at the seating position P1 can be
maintained, the generation of vibration noise can be pre-
vented which would otherwise result from the interfer-
ence of the latch 167 (refer to Fig. 37B) and the left strik-
er 107 while the vehicle is running.
[0396] Note that while, in the embodiment that has
been described heretofore, an example of the assem-
bling method of the electric vehicle seat stowing struc-
ture 20 has been described with reference to Figs. 17
to 22, it is possible to adopt an assembling method that
will be described below.
[0397] Figs. 38A to 38C are explanatory diagrams
which explain another example of assembling the elec-
tric vehicle seat stowing structure according to the in-
vention.
[0398] In Fig. 38A, left and right L-shaped brackets
250, 250 are attached to the left and right bottom por-
tions 98, 99 of the seat cushion 21, respectively.
[0399] The left and right seat backs 22, 23 are folded
over the seat cushion 21, and the seat cushion 21 is
inclined through a predetermined angle, in which condi-
tion, lower end portions of the left and right seat backs
22, 23 are placed on the bottom portion of the floor re-
cessed stowing portion 16.
[0400] In this state, the seat cushion 21 moves in a
direction indicated by an arrow. Here, the left and right
mounting plates 96, 97 are set in a state where they are
inclined through a predetermined angle.

[0401] In Fig. 38B, the left and right mounting plates
96, 97 (refer to Fig. 20 as well) are brought into abutment
with the left and right bottom portions 98, 99 of the seat
cushion 21, respectively.
[0402] In this state, with locking pawls 251, 251 of the
left and right L-shaped brackets 250, 250 being locked
to the left and right mounting plates 96, 97, the distal
end portion of the seat cushion is swung downwardly as
indicated by an arrow.
[0403] In Fig. 38C, the seat cushion 21 and the left
and right seat backs 22, 23 are received in the floor re-
cessed stowing portion 16, and the left and right bottom
portions 98, 99 of the seat cushion 21 are made to face
upwardly.
[0404] As this occurs, the left and right mounting
plates 96, 97 are guided by the locking pawls 251, 251
of the left and right L-shaped brackets 250, 250 and fol-
low the motion of the seat cushion 21 while abutting with
the left and right bottom portions 98, 99 of the seat cush-
ion 21.
[0405] Consequently, the state is maintained where
the left and right bottom portions 98, 99 of the seat cush-
ion 21 are press secured to the left and right mounting
plates 96, 97.
[0406] After the seat cushion 21 has been stowed in
the floor recessed stowing portion 16 in such a manner
that the left and right bottom portions 98, 99 of the seat
cushion 21 are made to face upwardly, the seat cushion
21 is pulled to the rear of the vehicle body as indicated
by an arrow, so that the locking pawls 251, 251 of the
left and right L-shaped brackets 250, 250 are locked to
the left and right mounting plates 96, 97, respectively,
in an ensured fashion.
[0407] By this construction, the seat cushion 21 is po-
sitioned relative to the left and right mounting plates 96,
97, and threaded holes (not shown) in the seat cushion
21 are aligned with the mounting holes 96b . . ., 97b . . .
in the mounting plates 96, 97 (refer to Figs. 21A, 21B).
[0408] In this state, the left and right mounting plates
96, 97 canbe attached to the left and right bottom por-
tions 98, 99 of the seat cushion 21, respectively, by
screwing the mounting bolts 101 . . . (refer to Figs. 22B,
22C) into the threaded holes in the seat cushion 21 via
the mounting holes 96b . . ., 97b . . .
[0409] Thus, the mounting bolts 101 . . . can be
screwed into the seat cushion 21 from above while
maintaining the state where the left and right bottom por-
tions 98, 99 of the seat cushion 21 are press secured to
the left and right mounting plates 96, 97.
[0410] Consequently, even with this assembling
method being adopted for the electric vehicle seat stow-
ing structure 20, as with the method for assembling the
electric vehicle seat stowing structure 20 shown in Figs.
17 to 22, the mounting operation of the left and right
mounting plates 96, 97 to the left and right bottom por-
tions 98, 99 of the seat cushion 21 can be implemented
with ease without spending much time.
[0411] Furthermore, while, in the embodiment, the ex-
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ample has been described where the electric vehicle
seat stowing structure 20 is applied to the vehicle whose
riding capacity ranges from 6 to 7 occupants, the inven-
tion is not limited thereto, and the electric vehicle seat
stowing structure 20 can be applied to a vehicle whose
riding capacity ranges 4 to 5 occupants, as well.
[0412] In addition, while, in the embodiment, the ex-
ample has been described where the left and right lock
release mechanisms 57, 62 are installed in the left and
right seat backs 22, 23, the invention is not limited there-
to, and the left and right lock release mechanisms 57,
62 can be installed in the seat cushion 21.
[0413] Furthermore, while, in the embodiment, the ex-
ample has been described where the swing drive mech-
anism 35 is provided on the left-hand side of the floor
12, whereas the mounting member 33 is provided on
the right-hand side of the floor 12, the invention is not
limited thereto, and on the contrary, the swing drive
mechanism 35 can be provided on the right-hand side
of the floor 12, whereas the mounting member 33 can
be provided on the left-hand side of the floor 12.
While there has been described in connection with the
preferred embodiments of the present invention, it will
be obvious to those skilled in the art that various chang-
es and modification may be made therein without de-
parting from the present invention, and it is aimed, there-
fore, to cover in the appended claim all such changes
and modifications as fall within the true spirit and scope
of the present invention.
[0414] With the aforesaid construction, the invention
provides the following advantages.
[0415] According to the first aspect of the invention,
the group of reduction gears is disposed on the gear
case or the bracket, and the actuator is disposed on the
side of the gear case or the bracket.
[0416] Consequently, the protrusion of the swing drive
mechanism into the cargo space provided behind the
seat cushion can be prevented.
[0417] By this construction, the cargo space can be
secured largely, and the cargo space can be used ef-
fectively by allowing it to satisfy various applications,
thereby making it possible to improve the convenience
in handling.
[0418] According to the second aspect of the inven-
tion, the swing drive mechanism is mounted on the rear
member which reinforces the floor, whereby, even if a
relatively large magnitude of force is exerted on the
swing drive mechanism so mounted, the seat cushion
can smoothly be swung between the seating position
and the stowing position while preferably maintaining
the mounting accuracy of the swing drive mechanism.
[0419] In addition, the strikers are mounted on the
rear members which reinforces the floor, whereby even
if a relatively large magnitude of force is applied to the
strikers, the seat cushion can be locked to the seating
position in an ensured fashion while maintaining the
mounting accuracy of the strikers.
[0420] According to the third aspect of the invention,

the reinforcing cross member is disposed on the floor in
the vicinity of the strikers, and the end portions of the
cross member are joined to the gussets which addition-
ally function to reinforce the wheel houses.
[0421] Consequently, since the rigidity of the vicinity
of the strikers can be increased, even if a relatively large
magnitude of force is applied to the strikers, the seat
cushion can be locked to the seating position in the en-
sured fashion while maintaining the mounting accuracy
of the strikers more preferably.
[0422] An electric vehicle seat stowing structure hav-
ing a swing drive mechanism for swinging a seat cush-
ion between a seating position and a stowing position,
the swing drive mechanism provided on a floor of a ve-
hicle in the vicinity of a wheel house including a group
of reduction gears disposed in a gear case or in a brack-
et and an actuator for driving the group of reduction
gears placed vertically on a side of the gear case or the
bracket and a striker for locking the seat cushion to the
seating position.

Claims

1. An electric vehicle seat stowing structure, compris-
ing:

a swing drive mechanism for swinging a seat
cushion between a seating position and a stow-
ing position, the swing drive mechanism provid-
ed on a floor of a vehicle in the vicinity of a
wheel house including

a group of reduction gears disposed in a
gear case or in a bracket; and

an actuator for driving the group of reduc-
tion gears placed vertically on a side of the gear
case or the bracket; and
a striker for locking the seat cushion to the seat-
ing position.

2. An electric vehicle seat stowing structure as set
forth in Claim 1, further comprising

a rear member for reinforcing the floor,
wherein the swing drive mechanism and the

striker are mounted on the rear member.

3. An electric vehicle seat stowing structure as set
forth in Clam 1, further comprising a reinforcement
cross member disposed on the floor in the vicinity
of the striker,

wherein an end portion of the cross member
is connected to a gusset reinforcing the wheel
house additionally.

4. An electric vehicle seat stowing structure as set
forth in Clam 2, further comprising a reinforcement
cross member disposed on the floor in the vicinity
of the striker,
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wherein an end portion of the cross member is con-
nected to a gusset reinforcing the wheel house ad-
ditionally.

5. An electric vehicle seat stowing structure as set
forth in Clam 1, wherein the electric vehicle seat
stowing structure is adopted to a vehicle of which
riding capacity ranges from 6 to 7 occupants.

6. An electric vehicle seat stowing structure as set
forth in Clam 1, wherein the electric vehicle seat
stowing structure is adopted to a vehicle of which
riding capacity ranges from 4 to 5 occupants.

7. An assembling method of an electric vehicle seat
stowing structure, comprising steps of:

mounting a cross member on a floor of a vehi-
cle;
mounting a first support shaft on the floor, and
disposing a first mounting plate provided on the
first support shaft so as to be inclined at the pre-
determined angle;
mounting a second support shaft on the floor
via a swing drive mechanism, and disposing a
second mounting plate provided on the second
support shaft so as to be inclined at the prede-
termined angle;
mounting first and second strikers, respective-
ly, at positions being spaced apart at the pre-
determined distance relative to the first and
second support shafts;
inclining the seat cushion according to an incli-
nation angles of the respective first and second
mounting plates;
engaging first and second locking brackets of
the seat cushion with the first and second
mounting plate, respectively;
swinging the seat cushion to a floor recessed
stowing portion; and
mounting the left and right mounting plates on
a bottom portion of the seat cushion

wherein the swing drive mechanism includes
a group of reduction gears disposed in

a gear case or in a bracket; and
an actuator for driving the group of re-

duction gears placed vertically on a side of the gear
case or the bracket.

8. An assembling method of an electric vehicle seat
stowing structure as set forth in Claim 7, wherein
the first support shaft and the first mounting plate
are a right support shaft and a right mounting plate,
respectively, and the second support shaft and the
second mounting plate are a left support shaft and
a left mounting plate, respectively.

9. An assembling method of an electric vehicle seat
stowing structure as set forth in Claim 7, wherein
the first support shaft and the first mounting plate
are a left support shaft anda left mounting plate, re-
spectively, and the second support shaft and the
second mounting plate are a right support shaft and
a right mounting plate, respectively.

10. An electric vehicle seat stowing structure as set
forth in Clam 1, further comprising a lock mecha-
nism including

a base mounted on a cushion frame;
a plate mounted on the base via a rotational

shaft portion;
a first and second gears provided at an upper

end portion of the base;
a lower lever mounted on the plate via a pin

so as to freely swing thereon;
a lock gear formed on the lower lever, the lock

gear meshing with the first and second gears;
a intermediate lever mounted on the plate via

an intermediate pin so as to freely swing thereon,
the intermediate lever pressing a distal end of the
lower swing lever;

an upper lever mounted on the plate via an
upper pin so as to freely swing thereon; and

an a tension spring extended between the
lower swing lever and the upper swing lever.

11. An electric vehicle seat stowing structure as set
forth in Clam 10, further comprising an automatic
lock release mechanism including

a mounting bracket mounted on the cushion
frame;

a driving motor provided on the mounting
bracket;

a fluctuating shaft protruded from the driving
motor;

a magnet mounted on the fluctuating shaft;
and

an upper and lower sensor mounted, respec-
tively, on locations which corresponds to upper and
lower ends of the fluctuating shaft.

12. An electric vehicle seat stowing structure as set
forth in Clam 11, further comprising a manual lock
release mechanism including

a lever of which an lower end is mounted ther-
eon via a pin in such a manner that the lever freely
swings on the pin;

an arm provided in such a manner as to ex-
tend to the lower end portion of the manual lever;

an inner cable of which a proximal end portion
is connected to the distal end portion of the arm; and

a coil spring mounted on the pin.

13. An electric vehicle seat stowing structure as set
forth in Clam 12, wherein the cable branches to a
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first and second cable at a connecting portion, the
first and second cable is connected to the automatic
lock release mechanism and manual lock release
mechanism, respectively.
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